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Missile Trainer Simulators 


Rheem Electronics has been engaged in the 
analysis, design, development, 

prototype manufacturing and production 

of missile and aircraft trainers and 

simulators since 1950. A wide range of 
technology has been developed in the electsgnic, 
optical and electro-mechanical field; serve” 
systems /analog computer systems /gfesed 
circuit TV /radar and radar target @ , 
simulation /flight platform A 
simulation /optical projectionystems,/coy 
and actuating mechanisms , he 


RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


Rivera, California 








A transfer pump in the wing tank of a supersonic 
jet must deliver a torrent of JP-4 at the required 
instant. But to start the tremendous thrust of a 
jet engine requires only a small flow from a precise 
control. In each case, Hydro-Aire meets the 
demand for the vital control of fluids. 


Motor-operated gate valves, fuel selector valves, 
and a complete line of uniquely capable fuel 
booster and transfer pumps...these are just a 
few of the accepted Hydro-Aire contributions to 
the control of fluids in airborne systems. 


Since 1943 Hydro-Aire has been a major producer 
of fuel system controls and accessories. In the 
future—as in the past—whether the problem 
involves Avgas or an exotic fuel, Hydro-Aire will 
deliver fluids with the required precision. 


When fluids are 


delivered with 


precision... 


Producing Controls for 
Every Basic Airborne System 














SARGENT 
SYSTEMS 


=) OF FORCE 
CONTROL 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 


to meet the increasingly high requirements of the aircraft, 


guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 


tion and manufacturing proposal. 


“GOOD WILL” is the ; 
disposition of the . manta A 
pleased customer to ; 

return to the place 

where he has 

been well treated. 


— U.S. Supreme Court 


Handard of Excellence 


Sargent offers exceptional 
opportunities to engineers 
interested in design, 
development, qualification 
testing and manufacture of ENGINEERING CORPORATION 
advanced forced control 
systems. Send your resume MAIN OFFICE & PLANT ¢ 2533 E. FIFTY-SIXTH ST. 
immediately (in confidence) HUNTINGTON PARK, CALIF, 
to Chief Engineer. 
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Mar. 3-6—Third Annual American Society of 
Mechanical Engineers Gas Turbine Con 
ference and Exposition, Shoreham Hotel, 
Washington, D. C. 

Mar. 4-6—Sixth Annual Air Line Pilots Assn 
Air Safety Forum, Hotel Shoreland, Chi 
cago, Ill 

Mar. 5-6—Second Annual Shock Tube Sym 
posium, Palo Alto, Calif. For details 
write: Commander, Air Force Special 
Weapons Center, Kirtland AFB, N. W., 
Atten.: R. R. Birukoff, SWRS 

Mar. 1l1—“The Rocket and the Reaction 
Principle,” Kurt Stehling, The Franklin 
Institute, Philadelphia, Pa 

Mar. 13-14—Institute of the Aeronautical 
Sciences, National Flight Propulsion 
Meeting (Secret clearance required), Ho 
tel Carter, Cleveland, Ohio. 

Mar. 13-14—Fifth Annual Heat Transfer 
Technical Conference, Oklahoma State 
University, Stillwater, Okla. 

Mar. 13-14—Second National Conference 
on Aviation Education, Hotel Mayflower, 
Washington, D. C. 

Mar. 16-20—Joint Aviation Conference, 
American Rocket Society-American So 
ciety of Mechanical Engineers, Statler 
Hilton Hotel, Dallas, Tex. 

Mar. 17-21—Third Colloquium, Combus- 
tion and Propulsion Panel, Advisory 
Group. for Aeronautical Research and De 
velopment, NATO, Palermo, Sicily 

Mar. 17-21—1958 Nuclear Congress, 25 W 
45 St.. New York City. 

Mar. 17-21—14th Annual Conference, Na- 
tional Assn. of Corrosion Engineers, Civic 
\uditorium, San Francisco, Calif 

Mar. 18-19—Conference on extremely high 
temperatures (over 30,000K), sponsored 
by USAF Cambridge Research Center, 
L. G. Hanscom Field, Bedford, Mass 

Mar. 18-19—First Inter-Service and Industry 


(Continued on page 6) 
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easily installed 
factory calibrated 


TRANS-SONICS 


etc. 1.m. 


SURFACE TEMPERATURE TRANSDUCERS 


actual size 


CEMENT-ON*, Type 1375 








The temperature sensing element is en- TEMPERATURE RANGE 
cased by a die-formed wire screen which 300 to +650. 
OG te 1000F, 
can be installed on any surface with +200 te 1250F. 


TRANS-SONICS Type 64C cement. +3500 te 1550F. 


actual size 


WELD-ON*, Type 1376 


The temperature sensing element is en- TEMPERATURE RANGE 


cased in a thin die-formed metal cover, 300 te +6S0F. 
0 te 1000F. 


and is instalied by spot welding the cover +200 te 1250F. 
to the underlying metallic surtace. +500 to 1550F. 


RANGES: From ~400F to * 1550F. 
OUTPUT: Up to 5 volts without amplification. 
RESISTANCE CHANGE: 100 ohms over calibrated range. 


ACCURACY OF CALIBRATION: =1% of range interval 
+2% for temperatures over 1000F. 


MAXIMUM CONTINUOUS CURRENT: 20 milliamperes rms. 
REPEATABILITY: +0.2% of range interval. 


VIBRATION: 1-inch double amplitude, 0-22 cps; 
25g, 22-2000 cps. 


@ ACCELERATION & SHOCK: 100g on all three major oxes. 


@ LEADS: Two 6” nickel wires with high temperature insulation. 


Trans-Sonics Cement-On Type 1375 and Weld-On Type 1376 Surface 
Temperature Transducers are platinum resistance thermometers that can be 
installed on any surface, flat or curved, metallic or non-metallic, for accurate 
temperature measurement. The protective cover of the resistive element is 
cemented or welded directly to the thermal surface to form an isothermal system 
which gives a transducer reading that corresponds to the true skin temperature. 


A 5 point resistance-temperature calibration certificate at 0, 4, %, % 


and full scale temperature is supplied with each transducer. A strip of aluminum 
Thermotape* is also furnished with each unit to provide an alternate means of 
tape-on installation useful to 800F and under limited conditions to LOOOF. 


Types 1375 and 1376 are the newest members of the Trans-Sonics family 
of platinum resistance thermometers for measuring surface temperatures. All 
units are capable of delivering up to 5 volts without amplification. Write to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. for Technical Bulletin on Surface 
Temperature Transducers. 


*reapemane 


TRANS-SONICS 


Precision Transducers 





Another 
famous 
plane 


PROVEN IN SERVICE 


1951 


In 1951, the dependable Sabre jet was proving itself daily in 
Korean air battles. Development of the F86 is typical of the tre- 


mendous strides made by the aviation industry. 


an FR6E “Sabre” 
rces in Korea 
rotio ~Over 


And keeping pace with aviation’s growth, Rockbestos high tem- 
perature wire and cable has earned a proven-in-service reputation. 
Today many Rockbestos Aviation Wires, produced to the con- 


tinually high standards of the aviation industry, are integral parts 
of the nation's aircraft and missiles. 


Dik ee 


Typical of the many Rockbestos Aviation 
Wires which cover a temperature range from 
257°F to 750°F is this Rockbestos HEAT- 
ZONE& — a 400°F wire for power, control and 
communication circuits made in accordance 
with MIL-W-7139A. It is ideal for general pur- 
pose aircraft wiring because it has excellent 


resistance to flame, moisture, gasoline, 
fungus, alcohol, grease, oil and hydraulic 
fluids. It has high dielectric strength and ex- 
cellent flexibility at low temperatures (—55°C). 
It is especially recommended for high im- 
pedance circuits. 


For complete specifications on Heatzone and other Rockbestos aviation wires, write for 
catalog 56A. If you have o special requirement, please send us your specifications 


ROCKBESTOS PRODUCTS CORPORATION 


ime NEW HAVEN 4, CONNECTICUT 
NEW YORK + CLEVELAND + DETROIT + CHICAGO + PITTSBURGH 
ST. LOUIS + LOS ANGELES - NEW ORLEANS « OAKLAND + SEATTLE 
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(Continued from page 5 


Symposium on Guided Missiles Training 
Equipment (limited to those with Secret 
learance Naval Ordnance Laboratory, 
White Oaks, Silver Springs, Md. For 
details write Mr. J. G. Vaeth, Head of 
New Weapons & Systems Division, U. $ 
Naval Training Device Center, Port 
Washington, N. Y 

Mar. 20—Luncheon meeting, Chicago Assi 
f Commerce and Industrn Aviation 
Committee, Hotel Sherman, Chicago, III 

Gen. Thomas S. Power, Com 

the Strategic Air 


Speake! 
nander-in-Chief of 
Command 

Mar. 24-26—Annual Meeting, \ero Medical 
\ssn., Statler Hotel, Washington, D. C 

Mar. 24-27—Institute of Radio Engineers 
National Convention, Waldorf-Astoria 
Hotel and New York Coliseum, N 
York City 

Mar. 31-Apr. 4—American Management 
\ssn., Management Methods for Profes- 
sional People Seminar, Sheraton-Astor 
Hotel, New York City 

\pr. 8-10—Eighth International Svmposia 
Electronic Waveguides, Engineering So 
ieties Bldg.. 29 W 39 St.. New York 
City 

\pr. 8-11—National Aeronautic Meeting, 
Society of Automotive Engineers, Inc., 
Hotel Commodore, New York, N. Y 

Apr. 10-11—Aeronautical Training. Society 
Annual Meeting, Mayflower Hotel 
Washington, D. C 

Apr. 10-12—Southwestern Institute of Radio 
Engineers Conference and  Electroni 
Show, St. Anthony Hotel and Municipal 
\uditorium, San Antonio, Tex 

Apr. 16—“Inductive Testing Requirements 
of Contacts Used in Aircraft Electric Svs 
tems,” M. Trbovich, Hartman Electrical 
Mig. Co., Engineers Club, Philadelphia 

Apr. 16-19—14th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

\pr. 17-18—Institute of Environmental En 
eineers, Second Annual Technical Meet 
ing, New Yorker Hotel, New York City 

Apr. 22-24-1958 Electronic Components 
Conference, Ambassador Hotel, Los An 
geles, Calif 

Apr. 28-30—Second Annual Astronautics 
Conference, sponsored by Air Force Offic: 
f Scientific Research and Institute of 
\eronautical Sciences, Shirley Savoy 
Hotel, Denver, Colo 

May 4-7—Fourth National Flight Test In 
strumentation Symposium, Park Sheraton 
Hotel, New York City 

May 12-14—National Conference on Aero- 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Biltmore Hotel, 
Davton, Ohio 

May 14-16—Spring Meeting, Society for Ex 
perimental Stress Analvsis, Hotel Manger 
Cleveland, Ohio 

Mav 19-22—17th Annual National Confer 
ence, Societv of Aeronautical Weight En 
gineers, Inc., Belmont Plaza Hotel, New 
York, N. Y 

June 2-4—1958 National Telemetering Con 
ference, Lord Baltimore Hotel, Baltimore 

June 9-13—Fourth International Automation 
Exposition and Congress, Coliseum, N. ¥ 
N. 
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How to slash 


welding 


il 


labor costs! <, 


Mechanize your weldment handling with 
P.«H Welding Positioners 





P&H Welding Positioners can often cut labor 
costs in half by providing faster, safer, mech- 
anized weldment handling. With these modern 
machines, operators merely press a button to 
quickly spot the work so that all welds are 
made downhand — in the natural position. 
Downhand welding pools more evenly, per- 
mits the use of larger, “hotter” rods — fre- 
quently cuts the number of passes from 3 to 1. 


As a result, you get more arc-time plus bet- 
ter welds. Your weldors turn out more work 
each day and like it — they don’t have to work 
in cramped, awkward positions that reduce 


efficiency. You eliminate waiting for cranes, 
and the use of extra helpers for repeated re- 
positioning. 

These money-saving machines are available 
from P&H with full 360° table rotation, 135° 
tilt, and power elevation even under capacity 
loads. (500 to 100,000 pound capacities.) Write 
today for “What You Should Know About 
Welding Positioners.” Address Dept. 305H, 
Harnischfeger Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELOERS « ELECTRODES ¢ POSITIONERS 








5 We determine your 
ENGINEERING DEPARTMENT requirements, collect 
reliability data, establish 

quality control, analyze 

the collected data to 

determine if reliability 


We at Randall Engineering Corporation believe 

that only the most precise manufacturing , : 

ieee requirements are being met, 

facilities and craftsmen of the greatest : sain Rea : 

bili } : Re a } and, if necessary, improve 

abulity are tne prime requisites necessary = the design, thereby, 

to the attainment of demanded reducing the rate of 

precision and reliability. failure to almost an 
“impossible” minimum. 

Complete with itself, our experimental shop, 

is equipped for the designing and refining 

of ““mock-up” models made to the exact 

specifications of the actual working 

component part which ultimately will perform 

n the aircraft or missile for which 

Randall has designed the component. 


For the complex MISSILE INDUSTRY 
if today, RESEARCH AND 
DEVELOPMENT provides 

the vertebra. In our era of 

automation and astronautics, 
dependable performance to 

a degree far greater than QUALITY CONTROL 
that of the very recent past wrt 
is DEMANDED. Randall 


Engineering Corporation has Once the performance 


enlarged its RESEARCH of a design has been established, 
AND DEVELOPMENT Randall Engineering 
FACILITIES to provide for | Corporation maintains continual 
its customers the ultimate in a vigilance exerting constant 

abi gy 2 = anige 7 : ; and critical control, thereby 
a reliability testing program. assuring the demanded 
level of reliability. 


PRODUCTION TESTING 


a 


. =r. 


™ RANDALL ENGINEERING 


CORPORA 
oe oe 
aso 
acm 


—— a a 





§933 BOWCROFT . ANGELES, CALIFORNI 
PHONE TExas 0-5511 





for MISSILES, ENGINES and AIRCRAFT | 
There are two requirements designed and y 
manufactured into every Bendix-Pacific 
product — better performance and highest . 
quality. You can rely on Bendix-Pacific ; 


Electro-Mechanical products to satisfy you 
on both these counts. In addition, these are 
rugged, high temperature units available 


for rapid delivery in any quantity. MOTORS 


Bendix-Pacific also offers complete manu- ; “ak Ba. P 

, Paty , : Bendix-Pacific airborne quality motors include 
facturing facilities for quantity mechanical split series and shunt types with and without 
and electro-mechanical products to your brakes. Typical size, 2” x 1.20” x 1.20", for 
own drawings. 1/25 HP intermittent duty. 


ACTUATORS MECHANISMS 


Bendix-Pacific offers its complete line of quality Bendix-Pacific complete manufacturing facilities 
Rotary Actuators including the exclusive Geneva- are available for quantity mechanical and electro- 
loc* Actuators, as well as Bendix-Pacific Timers, mechanical products to your drawings. 
sequencing devices and override mechanisms. 


e A qualified Sales Engineer is available at your 
*F.m. REG. U.S. PAT. OFF. Vy /f convenience. Write for detailed information, 
PACIFIC DIVISION 
TELEMETERING SONAR ELECTRO-MECHANICAL 


MISSILE GUIDANCE “Bendix Aviation C tien 


Pat * om 
&/ NORTH HOLLYWOOD. CALIF y My 


East Coast Office: P.0. Box 391, Wilton, Conn. @ Dayton, Ohio: 120 W. 2nd St. © Washington, D.C.: Suite 803, 1701 “K” St., N. W. 
Canadian Distributors: Aviation Electric, Ltd., P.O. Box 6102 Montreal, Quebec © Export Division: Bendix International, 205 E. 42nd St., New York 17 





MISSILE COMPONENTS  Bulova's infra-red seeker cell—the Sidewinder's 
eye — locks this missile on target; Bulova fuzing systems do the rest. 
Powder-driven gyros, timers, safety-and-arming systems and other elec- 
tronic and electro-mechanical devices, designed and made by Bulova, 
play vital roles in the Dart, Talos, Sparrow...in all, 18 key missiles. 


AUTOMATION Bulova R&D designed mechanized plant and equipment 
for Signal Corps goai of 10,000 perfect quartz crystals per 8 hour shift 
—with 1/10th the manpower. From systems analysis through equipment 
development, Bulova engineers devise industrial and military facilities 
for automatic production of electronic components and ordnance items. 


Bulova precision helps to solve 
today’s most challenging problems 


Time, mass, length...the age-old concepts 
man relies on as he enters the Age of Space. 
Time alone is unique. Its accurate mea- 
surement demands the highest order of 
precision in the design and manufacture of 
electro-mechanical devices. 

Bulova, leader in measurement of time, has 
become master of the very combination of 
abilities that holds practical solutions to 


ULOVA 


watch 


the growing challenges of miniaturization. 


Miniaturized systems and components by 
Bulova are now working for our nation’s 
defense and automated industry. The same 
vision and experience that developed them 
are available to assist you...from concept 
to reliable mass production. 


For further information, write Department 
G.LS.-1. 


company 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 


BULOVA PARK e 


PRECISION MANUFACTURING Bulova-built servo muscles steer our 
nation’s first ballistic guided missile — the Corporal. When critical toler- 
ances demanded uncompromising accuracy, Bulova solved tooling and 
assembly problems on a crash basis. Bulova experience and facilities 
are unexcelled where precision, reliability and capacity are vital. 


10 


JACKSON HEIGHTS e 


NEW YORK 


AIRCRAFT INSTRUMENTS Bulova’s new Servo Altimeter combines 
unsurpassed sensitivity and accuracy with direct-reading tape presenta- 
tion. Special pressure devices created by Bulova include transducers for 
air data computers... remote pressure sensors for weather stations and 
airports climb and dive indicators... and altitude c 


autopilot ontr 





guidance system experts 
through m=sFee ee training devices 


The guidance system of a missle is critical to its purpose—without the system— 
or without intelligent handling of the system's equipment there is no effective weapon, 


The military must train its “unskilled short-term’ personnel to operate and 
maintain this system—and the question arises . . . How? 


Today ERCO is building training devices for this very project. A system which will 
permit accelerated, highly specialized training for individual personnel 

and teams assigned to the operation and maintenance of the guidance 

system. These ERCO designed devices will quickly, and economically 

permit the military to obtain skilled technical personnel with 


maximum specialization on a minimum time basis — 


or the term we use “effectivate*”’ the system. f 


0 1l0=l0010:! 


} — | 


If you are a contractor and you are in 

need of someone to solve the problem of the 
“Man-Machine Data Link'’— contact us today. 
Our leadership in the creation of training devices 
has been gained with field proven equipments. 


Write to ERCO PLANT, Nuclear Products — 
ERCO Division, ACF Industries, Incorporated, 
Riverdale, Md., Dept. MT. 











SYSTEMS GUIDANCE EMERGENCY 
INDOCTRINATION RADAR PROCEDURE 


EQUIPMENTS FAULT 
FAMILIARIZATION DETECTION 


LAUNCHING AND 
LAUNCHING TRAJECTORY INSTRUCTORS 


PROCEDURE COMPUTERS CONSOLE 


* Effectively Activate 


DESIGNED AND BUILT BY BE #2 d_aP 


NUCLEAR PRODUCTS — ERCO,. DIVISION act INDUSTRIES. INC.. RIVERDALE. MARYLAND 


AMERICAN CAR AND FOUNDRY + AVION + CARTER CARBURETOR + SHIPPERS’ CAR LINE + W-K-M * ADVANCED PRODUCTS 





ANOTHER 


ADEL 


Research 

Design 

Development 
Qualification Testing 


Precision Production 





ADEL designs and manuf 


R:D ACHIEVEMENT 


New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missius 


POWERFUL + SMALL + COMPACT 
RELIABLE + LIGHTWEIGHT 


SUPERIOR PERFORMANCE 




















Developed, qualified and produced 
eet or exceed exacting specifications, 


PRECISION 
PRODUCTS 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA 


| DISTRICT OFFICES: MINEOLA + DAYTON ¢ WICHITA ¢ TORONTO 


s aircraft products in the following major categories: 





v ra " 
[we ap pe | ras 7 
‘we © “ef _ 
ne? 
Hydraulic & Pneumatic Anti-icing, Heater & 
Control Equipment Fuel System Equipment 


Wh 


Engine Hi-Temp Manual & Electric Motor Driven 
Accessories Solenoid Operated Valves Hydraulic Power Packages 








CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 
ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- 
sistant Tubing, Orna- 
mental Tubing, Sanitary 
Tubing, Beverage Tub- 
ing, Large Diameter 
Tubing, Shaped Tubing, 

and Formed Tubing. 














TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 
other method of manufacture 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 19-9-DL grades. All 
are made by an exclusive welding 
process—Contour Trentweld®— which 
virtually eliminates the bead. Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 


is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


quality when you order stainless or 
high alloy tubing? For further in 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 


*Trodemark 


TRENT 
TUBE 
COMPANY 


Subsidiary of Crucible Stee! Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF 
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Bitter cold of upper flight regions won't 
reduce the efficiency of this wing flap 
seal. A hollow extrusion of Silastic, it 
permits an unbroken airfoil surface on 
Northrop’s F89D Scorpion 


SILASTIL Seals stay operational at -130 F 


Extrusions of Silastic*, the Dow Corning silicone rubber, 
For resistance to fuels, oils and give a firm, resilient seal in spite of extreme tempera- 


tures or hot-cold cycling. Silastic seals stay operational 

from —130 to over 500 F; resist weather, ozone, and 

compression set. Severe-duty parts of Silastic are avail- 

as . able from leading rubber companies in almost any size, 

Get latest data on Silastic. Mail coupon today i ; : . 
shape, or color. 


Typical Properties of Silastic for Seals 


solvents, specify Silastic LS 


Dow Corning Corporation, Dept. 092A 
Midland, Michigan 
Please send me latest data on Silastic 


’ 

‘ 

; © Temperature range, °F —130 to 500 
: © Tensile strength, psi 1000 to 1500 
; * Elongation, % 150 to 400 
; ¢ Tear strength, lb/in 120 to 180 
' 
i 
H 
1 
' 
' 


NAME 





Sa=_— ¢ Compression set, %,@ 300 F 25 to 50 
¢ Hardness range, durometer 20 to 80 


¢ Weather, ozone and corona resistance Excellent 





aAvopress 








“7. M. REG. U.S. PAT. OFF. “if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 





fly the polar route... 
No other business aircraft can! 


On November 10, 1957, a standard twin-engine pro- 
duction model LEARSTAK was flown from PacAero’s 
assembly line in Santa Monica, California, over the 
Frobisher polar route for delivery in Dusseldorf, Ger- 
many. One stop for refueling was made, No special 


- 


ww 


LEARSTAR is the only business circraft in its class licensed in AIRLINE TRANSPORT CATEGORY CAR 4b. 
ag a he : se SS. 


‘+ 


4 
we & 
‘ Se ene - 
f.% r 
«. 


LOS ANGELES 


equipment.no auxiliary fuel tanks were carried. This 
22 hour, 58 minute polar flight is typical of LEAR- 
STAR safety, performance and ability—approached by 
no other business aircraft and matched by only three 
commercial airliners. 


PACAERO ENGINEERING CORP. Pasha 
A Subsidiary of Pacific Airmotive Corporation 


3021 AIRPORT AVENUE, SANTA MONICA, CALIFORNIA «+ EXmont 1-528! 





An Exide battery gives you a feeling of confidence 


.»- confidence that you'll be able to take off on schedule 


SILVIUM RESISTS CORROSION 


Non-Silvium alloy 
grid after same test. 


Silvium alloy grid 
after corrosion test. 


16 


The one time when you can least 
afford a battery failure is during 
takeoff. But when you have Exide 
aircraft batteries in commercial 
planes, you have dependable pro- 
tection against the major cause of 
sudden battery failure. 


In place of ordinary positive plate 
grid alloys, Exide uses Silvium,* a 
new, patented alloy that resists cor- 
rosion up to 100% longer. While in 
other batteries corrosion often causes 
sudden failure, Silvium grids nor- 
mally outlast the battery. In addition, 
experience proves Silvium stretches 
battery life, giving you more value 
for your dollar. 


Eliminate this needless threat of 
takeoff delay from your operations. 
Install Exide Batteries. For infor- 
mation, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2, Pa. 


*U.S. Patent 


Exide 





WESTERN GEAR drives 
ey 4000 HP through this tiny gear! 


ACTUAL SIZE 
REPORT FROM WESTERN GEAR: 


Western Gear engineers and production technicians have developed 
gears such as the one illustrated which, while less than 2-inches in 
size, will transmit 4000 HP with precision and dependability! 


Let Western Gear’s leadership in advanced research, metallurgical 
experience and precision manufacturing methods reduce your giant- 
size power transmission problems the same way...whether your 
requirements be for individual units or complete systems. 


CALL YOUR WESTERN GEAR MAN 
with any power transmission problems. Representatives in all principal 
cities. Or write in complete confidence and without obligation. 


Glenn Maime - WESTERN GEAR CORPORATION P.0. Box 182, Lynwood, California 


“The difference is reliability” « Since 1888 
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Hi-Shear Rivet Tool Company introduces an entirely 
new, controlled-preload fastener called HI-LOK. 
Exhaustive tests have proven its reliability and manu- 
facturing facilities are geared for production. The Dae 


HI-LOK is now available in titanium, type 431 stain- 
less steel, 4130 alloy steel and aluminum. Production 1/16 GRIP VARIATION 


sizes range from 3/16” through 3/8” with larger sizes 
to follow. 


Write for detailed technical information on HI-LOK 
and other Hi-Shear fasteners. *TRADEMARK U.S. and Foreign Patents Applied For 


IMM. 
cI tu’ RAN ET TOOL COMPANY 


a 
WU 2600 WEST 247TH STREET + TORRANCE, CALIFORNIA 


EASY REMOVAL c 
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USAF Studies High-Thrust Space Engine........ 27 


> Service developing rocket engine that can be clustered to produce 


1,500,000 Ib. thrust. 


CAA Wins Battle for Airspace Control 


> New CAA office is created to allocate airspace at climax of bitter 


civil-military battle. 


Radical Configurations May Find Space Role 
P Scientists concentrate on drag reduction work involving high 
supersonic, hypersonic aircraft. 


USAF, Army Battle for Missile Defense 


> Army wants Nike-Zeus responsibility; USAF claims missile does not 


compare with Wizard. 


SPACE TECHNOLOGY 


Radical Configurations for Space... . 
USAF Studies High-Thrust Engine... . 
Reds Warn of Circumlunar Difficulty. 
Rocketdyne Gets Nuclear Contract. 
Convair Space Plan. 

Farrell Test Valuable. 

Space Programs Pace Weapon Trends 
French Full Pressure Suit. 7 


MISSILE ENGINEERING 


Battle for Missile Defense 
Powerplant Progress for Polaris. 
Solid Fuel Fires Sergeant 

Escape Velocity Exceeded in Tunnel 
Rocket-Boost Torpedo Fired 

Red Missile Sub Fleet... 


AERONAUTICAL ENGINEERING 


oe est Solid Propellant Tested. . . 
sdieel. Canadair Order J83 


SAFETY 
Probe Finds Improper Tab Setting. 
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AIR TRANSPORT 


CAA Wins Airspace Control... 
Engineer Hearing Delayed. . 

First Flight Photos of Tu- 114. 
1-18 to Fly Moscow- Viadivostok . 
Decline in Passengers Continues 
Concession Contract to Interstate 
Shortlines 4 
Airline Observer 
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Army Tests Automatic Air Drop 
New Aviation Products. . 
What's New 


MANAGEMENT 


Combat Soviet ICBM Threat... 
NACA Space Group First Meeting 
Strike Near, Sikorsky, UAW — 
Arsenal Concept Scored. 

Who's Where 

Industry Observer 

Washington Roundup . 
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COVER: Last preparations for firing the Convair Atlas ICBM are in progress 


as the servicing gantry is rolled 
Missile is being held upright by a Baldwin-Lima-Hamilton 
Prior to firing, this equipment keeps 


Canaveral, Fla. 


weighing and thrust measuring unit. 


away 


from the launching stand at Cape 


an accurate record of the empty weight of the missile and the amount of 
During the launching, it holds the Atlas 


propellant pumped into the tanks. 
until 


and measures the total thrust 
Then it releases the missile. 


the engines reach maximum power 
This allows the launching crew to observe the 


complete thrust build-up and stop the engines if there is malfunction. 


Picture Credits: 


38. 39—Sovfoto; 59, 97—W ide 
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B.F. Goodrich De-Icers save 
weight, power on F-27 























NE OF THE FACTORS that contribute 
O to the dependable operation of the 
Fairchild F-27 is built-in, all-weather 
ice protection designed and developed 
by B.F.Goodrich. 

Operating on compressed air, 
B.F.Goodrich Pneumatic De-Icers con- 
sist of inflatable tubes running chordwise 
along the leading edges of wings and 
stabilizers. When icing conditions are 
encountered, the pilot merely flips a 
switch. The chordwise tubes are auto- 
matically cycled to inflate and deflate, 
snapping off ice into the air stream. 

Fairchild relied on B.F.Goodrich De- 
Icer engineering because it has proved 
itself on thousands of commercial, mili- 
tary and private planes during the past 
27 years. The light plumbing and simpli- 
fied design of the B.F.Goodrich De-Icer 
system are independent of airframe 


structure—keep weight to a minimum. 
Power required to operate B. F.Goodrich 
De-Icers is negligible, so there is no 
heavy drain on engine power or fuel 
consumption. 

For the correct solution to your own 
special de-icing problems, contact 
B.F.Goodrich Aviation Products, a 
division of The B.F.Goodrich Company, 
Akron, Ohio. 
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A Message From the Publisher 









This year the aviation industry will face the most 
challenging problems of its modern history. These 
problems include a technical revolution of tremendous 
magnitude as man begins in earnest his exploration of 
outer space plus complex political and economic issues 
Aviation Week's editorial policy has always moved 
swiftly along the mainstream of the industry's techno 
logical expansion. 

Therefore, we are establishing with the current issue 
(see pages 27 and 48) a new major department of space 
technology headed by Evert Clark, who is widely recog 
nized as an authoritative reporter on this subject. Avia 
110N Weex’s space technology department will cover the 
entire spectrum of this burgeoning new area such as 
basic research, development of space vehicles including 
missiles, human factors, communications problems, new 
propulsion methods and all of the other new techniques 
this field will eventually embrace. In directing this 
department of space technology Mr. Clark will be 
supported by the full editorial resources of AviATION 
Week including 30 graduate engineering and aviation 
specialist editors: The importance of space technology 
to the future of this nation and its aviation industry is 
emphasized by the current concentration on formulating 
a successful national space policy by the White House, 
the Pentagon, the National Advisory Committee for 
\cronautics, the Congress and the American people. It 

becoming increasingly well-recognized that the avia 
tion industry with its related technologies which have 
already contributed so much in the development of 
manned aircraft and missiles is the logical platform from 
which to launch the conquest of space 

As Lt. Gen. Donald L. Putt, USAF Deputy Chief of 
staff for development, recently pointed out: 

‘There is no basis for the argument that there is any 
essential difference between aeronautics and astronau 
tics. The latter is only a part of the larger whole. 
Aeronautical science embraces the flight of any vehicle 
that leaves the surface of the earth and goes anywhere 
by whatever means.” 

Gen. Thomas D. White, USAF Chief of Staff, fur- 
ther observed: 

‘The missiles that are getting the headlines today 
are but one step in the evolution from manned aircr: aft 
to piloted spacecraft.” 

Gen. Orval Cook, president of the Aircraft Industries 
Assn., has also noted the evolutionary nature of the 
missile. He said: “Just as we enter the so-called ‘missile 
age’ it suddenly appears that it was only a way station; 
that the next step is to add a man to a missile. Then 
we give this manned missile another missile to fire at 
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the target and we are back where we started—back to 
the manned vehicle. All we have done is to provide 
man with a fantastically increased reach both in space 
and time.” 

During 1957 Aviation Weex’s extensive coverage of 
space technology, along with all of the other facets of 
the total aviation picture, made it the most widely 
quoted technical authority on these subjects in the daily 
press, both in this country and abroad, in general circu 
lation and management magazines such as the Saturday 
Evening Post, Business Week, Time, Newsweek and 
congressional debates on the defense issue. 

‘his editorial formula attracted an ever-increasing list 
of top-level industry, military, scientific and legislative 
subscribers. The net paid Audit Bureau of Circulation 
figure for December, 1957, was 67,008, with a current 
figure of 70,000 and a renewal rate of 73% AVIATION 
Week's subscription price is $7 per year. 

[his acceptance by the aviation industry resulted in 
the largest advertising volume ever placed in an aviation 
magazine 

During 1957 a total of 5,058 pages were run in 
AviATIon WEEK, representing an increase of 173 pages 
over the previous record total of 1956 

Ihe aviation industry suffered severely during the 
economy wave of last summer and early fall but already 
shows signs of rebounding during 1958. The industry 
began 1958 with a backlog of $17.5 


for military aircraft, missiles, avionic equipment and 


billion in contracts 


civil transports. The Fiscal 1959 Defense Department 
budget submitted to Congress by President Eisenhower 
last month called for total procurement expenditures 
on aircraft, missiles and avionic equipment of $10 billion 
during the fiscal year beginning July 1. New contract 
ing authority requested in this budget totals $10.4 bil 
lion in these same categories. ‘These totals already have 
been boosted by a $1.2 billion supplemental request 
for Fiscal 1958 rushed to Congress in January with 
indication from Defense Secretary Neil H. McElroy that 
further supplementals may be forthcoming to push high 
priority defense programs. In addition to these pro 
curement funds, $2.2 billion was requested in research 
and development funds, the bulk of it for aviation and 
its related technologies. 

During the year ahead, the aviation industry will 
need both a vigorous voice and a strong public con 
science. AviATION WEEK will continue to do both 
these jobs without fear or favor and with accuracy as 


its guiding principle. 


—Robert W. Martin, Jr. 
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Lycoming puts 


top-flight power 


in the 
Vertol 105 


Recently a Vertol copter’s piston power 
plant underwent a dramatic conversion: its 
reciprocating engine was replaced with two 


compact Lycoming T-53 gas turbine engines. 


The result the Vertol 105, which operates 


at greater speeds, with greater loading capacity, 





and with a much lower noise level than 


the reciprocating engine version. 


This conversion is proof to all copter 
manufacturers that they can install turbine 
power without ha ing to design entire ly 


new ships. 


The powerful, economical T-53 is a 

product of Avco’s Lycoming Division and 

was developed under the sponsorship of the 
U.S. Army and the U.S. Air Force. Lycoming 
engines power more different types of fixed 
and rotary wing aircraft than any other 


engines in the world. 


Avco today—a diversified organization 
whose products include aircraft power plants 
and structures, missile research and 
development, electronics for defense and 
industry, and specialized home and 

farm equipment. 

Scientists interested in unusual opportunities 


for advancement can grow with Aveo. 


y\ "Zoro Mm aat-1.¢-)-Mial alot eol-3i(-1)mn ie) me Veale ler! 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y. 











WHO'S WHERE 





In the Front Office 


Edward J. Hanley, president of Allegheny 
Ludlum Steel Corp., a director, Westing 
house Air Brake Co., Pittsburgh, Pa 

Paul W. Rhame, a director and assistant 
to the president, The New York Air Brake 
Co., New York, N. Y. 

Edwin A. Link, president, General Pre 
cision Equipment Corp., New York, N. Y. 

David A. Mason, president, Link Avia- 
tion, Inc., Binghamton, N. Y 

M. A. Chambers, president, National Ma- 
chine Products Co., Utica, Mich. 

E. U. Da Parma, executive vice president, 
Sperry Gyroscope Co., division of Sperry 


Rand Corp., New York, N. Y. 


Honors and Elections 


Dr. Louis N. Ridenour, head of research 
for Lockheed Missile Systems Division, has 
been appointed to the Air Force’s Scientific 
\dvisory Board, and Dr. Frank C. Hoyt, 
manager of the physics division of Lock 
heed Missile Systems Division, has been 
uamed to the Atomic Energy Commission's 
Committee of Senior Reviewers 

James S. Arnold, Stanford Research Insti 
tute physicist, has been elected vice presi- 
dent of the Northern California Section of 
the American Rocket Society for 1958 

Dr. Karl Arnstein has been awarded the 
Navy Distinguished Public Service Award, 
the highest honor which the Navy can grant 
to a civilian, for his outstanding contribu 
tion to the Navy Department in the fields of 
scientific research and development. Dr 
Arnstein retired in 1957 as vice president 
in charge of engineering for Goodyear Air 
craft Corp 

Col. Bernt Balchen (USAF, ret.), has 
been elected a member of the board of 
governors of the Flight Safety Foundation, 
Inc., New York, N. Y. 

Princeton University has officially named 
the headquarters building for the aeronau 
tical sciences at the James Forrestal Re 
search Center, Sayre Hall, in honor of the 
late Daniel Clemens Sayre, aviation pioneer 

James Martin, chief designer and manag 
ing director of Martin-Baker Aircraft, has 
been awarded the Laura Taber Barbour Air 
Safety Award by the Flight Safety Founda 
tion, Inc. Mr. Martin, the first Briton to 
receive the award, was honored “for his 
outstanding contribution to the safety of 
crews of high performance aircraft through 
the design and development of ejection 
seats 


Changes 


Robert A. Barker, manager of engincer- 
ing, Wire and Cable Division, The Electric 
Auto-Lite Co., Toledo, Ohio 

Earl L. Fester, general manager, and Davis 
Spencer, sales manager, Miehle-Dexter Su 
percharger Division, The Christensen Ma 
chine Co., Racine, Wisc 

Maj. Gen. Samuel R. Harris, (USAF, ret.) 
assistant executive manager, Lytle Engineer 
ing & Mfg. Co., Chicago, Ill. Gen. Harris’ 
headquarters will be at the Albuquerque, 
N. M., division 
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OBSERVER 


INDUSTRY 


> Air Research and Development Command's Ballistic Missile Division has 
put development of solid propellant engines for intercontinental ballistic 
missiles on a crash basis. 


> Air Force is considering Bendix proposal for a Mach 2 liquid propellant 
rocket-powered target drone that also would be fitted with anti-missile mis- 
sile jamming equipment. Known as Project Penny, drone would have rela- 
tively low cost. It would be launched from a mother plane and be non- 
recoverable. 


> Rover nuclear-powered rocket engine to be fired later this year was designed 
and developed by AEC-University of California Los Alamos and Livermore 
Laboratories. Test will be carried out at AEC’s Watertown, Nev., facility 


> Sperry will do research and development of AN/FPS-35 3,000-mi. missile 
detection and tracking radar. Purpose is to develop an integrated system 
combining in one piece of equipment and one antenna a missile detection 
and missile tracking capability. Radar set will use coherent integration re- 
ceiving technique, very high power transmitter and combined function an- 
tenna. Sperry, which has $21 million letter contract, probably will do exten- 
sive subcontracting. 


P Air Force has a high priority project to explode a nuclear device at very 
high altitude as part of Operation Hardtack at Atomic Energy Commission's 
Eniwetok test grounds. Army plans similar firings during the operation, 
using its Redstone missile (AW Jan. 20, p. 26 


>» Convair B-58 supersonic bomber has a new pod configuration in which 
fuel section can be dropped while aircraft retains nuclear or thermonuclear 
portion of the weapon. Drop would be made in event the bomber is inter- 
cepted en route to target. Flight test of the new two-section unit already 
has been conducted. 


P Soviet Union's .present submarine fleet has an estimated four vessels 
equipped with 500-mile-range missiles roughly comparable to Chance 
Vought’s subsonic Regulus I. Russia recently slowed its submarine produc 
tion and apparently is retooling and training its technicians to begin manu 
facture of long-range nuclear subs 


> Tentative schedule for North American Aviation’s F-108 long-range inter- 
ceptor contemplates production of two aircraft in 1960, six in 1961 and 
seven or more in 1962. 


P Italy hopes Sardinia will be chosen as the base for NATO's intermediate 
ballistic missile test range since France's Colomb Bechar range in the 
Sahara is out of the question because of the unstable North African political 
situation. 


> Texas Instruments is testing its photographic mapping radar system with 
RB-66 bailed from Air Force. Flight tests of the new sidelooking radar sys- 
tem are made from Dallas’ Love Field. Results thus far reportedly have 


been good. 


» Production Fairey Fireflash air-to-air missiles have cordite-filled rocket 
motors designed by the airframe manufacturer featuring improvements over 
early government-furnished motors. New motors have cut missile’s weight 
by 10%-15%. Fairey sends motor components to a government operated 
facility for loading. 


> Kaman Aircraft has received an order for 130 of its H-43 four-bladed 
single main rotor and tail rotor helicopter from Strategic Air Command. 
Two helicopters will be stationed at each SAC base. 


P About 13,000 Sidewinder infrared-guided air-to-air missiles for USAF and 
Navy are included in orders thus far. Approximately 16,000 Nike Ajax 
ground-to-air missiles have been built to date 















Projects of H. T. Budenbom, 
Senior Scientist, Stavid Engineering, Inc. 


Included in Mr. Budenbom’s 25 patents and numerous technical papers are his 
original contributions in monopulse development and authorship of many new 
concepts in the application of electronics to modern warfare. His experience and 
inventive talents are being applied to Stavid’s projects in weapon systems devel- 
opment and missile electronics. Mr. Budenbom is one of a group of outstanding 
scientists and engineers at Stavid who are working on advanced concepts... 
years ahead of actual systems development. 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for all 
branches of the military. A typical project calls for development of the high power 
Radar Set AN/SPS-31. 


STAVID Engineering, Inc. 





4dvanced Systems Engine 


OTHER STAVID 
PROJECTS INCLUDE: 


Anti-Missile Systems 


Airborne Search, Bombing and 
Terrain Clearance Radar 


Missile Tracking Beacons 
LANCE Weapon System 


Radar-infrared Airborne 
Fire Control! System 


Automatic Missile 
Checkout Systems 


Plainfield, New Jersey 
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Killian ‘Unexpediter?’ 


Joint Congressional Atomic Energy Committee has 
scheduled Feb. 26 for a showdown with the Administra 
tion future of the nuclear-powered aircraft 
program. The already much-studied program is nov 
being studied by Dr. James Killian, Presidential science 
idviser 

Ihe committee wants Air Force to be given the “go 
ahead” on a “crash” program aimed at having an air- 
craft flving within two years. Rep. Melvin Price (D-Ill 
chairman of the research and development subcom 
mittee, emphasizes the psychological as well as the mili 
tarv importance to the U.S. of being first with the 
itomic plane. He vigorously opposed a move by Navy 
in January to withhold action on the proposed USAI 
program while an alternative Navy program might be 
considered (AW Jan. 13, p. 33). “This project to pro 
duce a nuclear airplane has almost literally been studied 
to death over the vears of its existence,” 
“What the program needs is action, not another stud 


over the 


Price declared 


“TOUD 

Ihe Atomic Energy Subcommittee, however, gav: 
Deputy Defense Secretary Donald A. Quarles until last 
Monday to make a final decision on the program. Price 
reports that Quarles reported he could not produce a 
decision since the program had been turned over to D1 
Killian for study. “Dr. Killian was brought in to be an 
expediter,” Price remarked. “He has turned out to be 
an “unexpediter.’” 


Meteorology Research 


Commerce Department plans to expand its meteoro- 
logical research program. Commerce Secretary Sinclair 
Weeks is asking Congress for legislation authorizing 
the department to enter into contracts with private re 
search institutions. At present, the department can onl 
enter into such contracts if the research is directly rm 
lated to the safety and efficiency of air navigation 

“If the department were ‘to attempt to perform all 
meteorological research at its cwn facilities with its own 
personnel, substantial temporary increases in both fa- 
cilities and personnel would be required.” Weeks wrote 
Sen. Warren Magnuson (D.-Wash)., chairman of the 
Scnate Commerce Committee. “Research contracts 
make available the desired facilities and experienced per 
sonnel at far less cost to the government.” 


CAB Ethics... 


Investigation of the House Subcommittee on Legis 
lative Oversight into federal regulatory agencies is giv 
ing impetus to legislation defining relationships between 
industry and Civil Aeronautics Board and other regu 
latory agencies. A measure introduced last week in the 
Senate by Sen. William: Proxmire (D.-Wis.) and in the 
House by Rep. Morgan Moulder (D.-Mo.) would ban 
gifts or gratuities to members of regulatory agencies 

Seven senators promptly volunteered to co-sponsor the 
Proxmire bill—Strom Thurmond (D.-S.C.), William 
Langer (R.-N. D.), Hubert Humphrey (D.-Minn.), Lister 
Hill (D.-Ala.), Clinton Anderson (D.-N.M.), John 
Sparkman (D.-Ala.) and Wayne Morse (D.-Ore.) 

Legislation introduced by Sen. Henry Jackson 
D.-Wash.), setting criminal penalties for officials of 
regulatory agencies who make unauthorized leaks of 


Washington Roundup 





information and members of industry who use 


on regulatory officials is already pending 


pre ssur 


. . . Schwartz and National 


However, the slow rate of progress being made by thi 
House Subcommittee on Legislative Oversight is an indi 
that anv investigation of the Civil Aeronautics 
Board may be a long wav off, if it comes about at all 

Witnesses testifying in the Federal Communications 
Commission award of channel 10 in Miami 
to National Airlines are being questioned to great length 


cation 


television 


‘ 


bv subcommittee members and many new names o 


persons allegedly involved in the case have been sug 
future 


observers at the h« 


gested as witnesses 


Some that the lin 
of questioning has not been organized to shed an 


rings believe 
real 
light” upon accusations made by ousted counsel Bernard 
Schwartz. Schwartz told the that he had 


gathered leads on possible outside intervention in CAB 


subcommittec 


investigated by thorough qu 
Among th« 
Sherman 


which should be 
tioning of the persons involved 


Presidential Assistant 


Cases 
names mc 


Adams 


tioned were 


Snow Lift 


Post Office Department has turned to th 
cial airlines for help in breaking the heavy backlogs of 
first-class three-cent mail that accumulated in areas suf 
fering from a shortage of surface transportation as a 
result of last week’s that blanketed the 
portion of the U.S. with deep snows. Large 
of mail were railroads to the ait 
in Boston and other New England centers for movement 
to Pittsburgh, Chicago, Washington and points in 
Florida. Mails trapped in New York by lack of surfac« 
transportation were flown to Washington, Pittsburgh 
and points west 


OMmMmMeci 


storms eastern 
volumes 


diverted from carriers 


Coast Guard Aviation 


Coast Guard has a five-vear $95.4 million program te 
build its air fleet from a total 128 to 195 aircraft. It 
involves a $9 million program for Fiscal 1959 for replac 
ing over-age aircraft, and an annual million pro 
gram for the next four years. CG plans to buy Martin 
P5M Marlin seaplanes, Lockheed C-130 Hercules land 
planes, Grumman UF Albatross amphibians, Sikorsk, 
HUS medium Bell HUI light 
helicopters 


$21.6 


WHCcOoprer’rs ane 
hel pt | 


False Security Spread 


False security apparently is also a problem in Europe 
German Defense Ministry has clamped a strong security 
screen around the country’s latest military aircraft being 
rolled out of the Lemwerder plant of Weser Flug 
zeugbau and forbids factory visits except bv clearec 
ofhcials. Meanwhile, the long lines of parked aircraft 
behind the factory are being photographed frequenth 
from Russian freighters cruising slowly down the 
adjacent to the company’s airfield. The secret airplanes 
Republic F-84Fs and RF-84Fs, built in the U.S. under a 
1953 contract and long since described in accurate de 
tail by the technical aviation press of European countries 
as well as by Aviation WEEK 


rive! 


—Washington staf 
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Atlas Thrust Is 
Measured on Pad 


RS 3 
Booster engines on the Convair Atlas ICBM are run at full power momentarily before the 
missile is released during firing at Patrick AFB, Fila., (left photo above). Unit which is 
restraining the missile and measuring the thrust is built by Baldwin-Lima-Hamilton Corp 
It records the complete thrust build-up and if the engines are not operating properly the 
launching can be stopped (AW Apr. 8, 1957, p. 50). Atlas is released in center picturc 
and then rises in photo sequence. This was not a maximum takeoff weight test as the sus 


tainer engine was not installed. Gas generator is source of irregular plume (below, right). 
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Space Technology 





USAF Studies High-Thrust Space Engine 


By Evert Clark 


Washington—USAF has initiated de- 
velopment of a single-chamber rocket 
engine that would produce 1,000,000 Ib 
of thrust and another whose units 
could be manifolded together to pro 
than 1,500,000 Ib. for use 
with future space vehicles. 

Richard E. Horner, USAF Assistant 
Secretary for Research and Develop 
ment, told the House Armed Services 
Committee last week that studies lead 
ing to an engine that could be clustered 
to produce 1,500,000 Ib. were initiated 
in 1954. 

“This engine was put under active 
development almost two years ago,” 
Horner said. “Although we have still 
not identified a specific application for 
it, we are certain that it will be needed 
for many astronautics applications. ' 

Development of the single-chamber, 
1,000,000 Ib. thrust engine was initiated 
“somewhat more recently,”” Horner said 

“Here again, we have no specific ap 
plication, but it is certain that this is 
the next logical step in a program to 
assure our future technical superiority 
in space.” 

Horner said these examples illustrate 
the fundamental research and develop 
ment principl« that “‘we must support 
a broad technical program that estab 
lishes a sound foundation of scientific 
knowledge upon which we can build 
superior components and techniques for 
the weapon systems of the future. 


High Risk Approach 


“We cannot be inhibited by our lack 
of imagination in foreseeing exactly the 
application for cach element of the pro 
gram.” At the same time, USAF must 
“exercise a high degree of selectivity,” 
improving management and selecting 
the most productive lines of develop 
ment, Horner said. 

“In this respect, it 1s important to be 
critical of the conservative approach, as 
well as the high risk approach, that 
might waste our dollars in an effort that 
cannot prove fruitful,” Horner said. 

“In general, the effort to make a big 
advancement always involves a relatively 
large risk. 

“We cannot be too fearful of failure, 
for a research and development program 
that attempts only the sure thing is 
sterile and productive of only a small or 
short-term gain. 

“The stakes that are involved in the 
current technological competition cer- 
tainly warrant—indeed they demand 
that we reach for the largest possible 
advantage from technological advance, 


duce more 
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accepting occasional failure as necessary 
and recognizing fruitless lines of de 
velopment as carly as they can be identi 
fied.” 

This is perhaps the strongest state 
ment regarding the question of taking 
a bold approach and running technical 
risks that any Air Force leader has made 
since the launching of Sputnik I 

Concept of doing research or de 
veloping hardware for which no specific 
requirement exists has been 
popular either within the services, the 
Defense Department or on Capitol Hill 

chiefly because specific requirements 
always compete with such projects for 
limited appropriations dollars. 

While USAF has been conducting 
research leading toward space flight for 
vears, such programs have had to fight 
hard for survival even within the Air 
Force, and many have not been success 


ful 


never 


Curtailment ‘Chaos’ 


Sputnik launchings, in fact, came in 
the midst of severe curtailing of the 
very kind of research and development 
programs Horner discussed. He took 
note of the effect of this in his testi 
mony before the committec 

Horner pointed out that USAF has 
more than 5,000 active R&D contracts 
with some 170 educational and non 
profit institutions and more than 1,700 
industrial organizations. 

“In an effort of this scope and mag 
nitude, the chaos that is created by 
marked changes in the level of support 
can scarcely be imagined,” Horner said 
“Even though the progress that we have 
made in the last 10 vears has been truls 
remarkable, I am sure that its expense 
has been greatly increased by the seem 
ingly constant fluctuation in resources 
that are available for its instrumenta 
tion. 


“Since the end of World War II thi 
nation has gone through several cycl 
of relative complacency. This has been 
reflected in support 
sultant retardation of the research an 
development program on the one hand 
usually as th 
on the other 


reduced and r 


and urgent expansion 
result of Soviet 
“This 


ictions 
stop ind go process 1S Cx 
tremely wasteful of dollar 
and technical manpowe1 I am 
sure that no one could be 
associated with the management of rm 
search and development without real 
izing the urgency of eliminating sucl 
uncertainty.’ 


resour;rces 

time 
losel 

close! 


Navaho Contribution 


As an example of the need for ai 


application to justify development wot 


cited the now-canceled North 
American Navaho air-breathing inte 
continental which he calle« 
“anything but an unqualified failure 

“For a period of several vears, th 
continued development of large liquid 
rocket engines was justified almost 
solely on the needs of the Navaho 
he said. “Furthermore there wer 
marked advances in inertial guidance 
aerodynamics and high temperature ma 
terials that resulted from this program 

“It is entirely accurate to sav that 
without this work, many of our cu 
rent weapon systems would not be a 
far advanced as thev are.”’ 

Another example is the liquid rocket 
engine work initiated by USAF afte: 
studies began in 1946, even though no 
specific application existed These en 
gines power Atlas, Titan, Thor 
Jupiter and Redstone missiles 

“This is an excellent example of th 


Horner 


missile, 


now 


necessity for fostering advance develop 
ments in prior to then 
commitment to specihe weapon systen 
applications,” Hornet 


man irecas 


said 





ing of a circumlunar vehicle. 


added: 


within the near future. 





Soviets Warn of Circumlunar Difficulty 


Moscow—Russian public, enthused over the success of Sputniks I and II, is being 


warned not to become overly optimistic over the possibility of an early Soviet launch 


Professor V. Sharonov, writing in the government newspaper Izvestia, warns that 
“the task of orbiting an artificial satellite around the Moon is very far from the 
practical capabilities now available to us.” 

Sharonoy said the main problem is the need to boost a satellite's speed from the 
present 10 kilometers per second to 12 kilometers per second rather than distance— 
384,000 kilometers as compared with the 1,700 kilometer apogee of Sputnik II. He 


“Achieving this two-kilometer-per-second speed increase is a far from simple job.’ 
Sharonoy also said that manned flight to the Moon will not be accomplished 











More Missile Submarines Asked 


To Combat Soviet ICBM Threat 


By Ford Eastman 


Washington—Rep. Clarence Cannon 
D.-Mo.) renewed his plea last week for 
construction of more nuclear-powered 
missile submarines to replace the sub- 
sonic bombers of Strategic Air Com 
mand when they become obsolete. 

Rep. Cannon, chairman of the power 
ful House Appropriations Committee, 
said in a floor speech that the U.S. 
faces its greatest threat after Soviet in 
tercontinental ballistic missiles become 
operational and before those of the 
U.S. are perfected. It is only a matter 
of time, he said, before the Soviet 
Union will have neutralized SAC, and 
the U.S. will be without retaliatory 
power except for missile submarines. 
He added that a concerted attack might 
give the Kremlin control of the world 
in a week. 

First of Navy's Polaris missile sub 
marines is scheduled to become opera 
tional in October, 1960; Sovict ICBMs 
in December, 1959. 

Referring to a report by Adm. Arleigh 
Burke, chief of naval operations, Can- 
non said a possible method of attack 
by the Russians might be the use of 
missile-launching ships disguised as mer- 
chant vessels that could hit any city 
within 550 mi. of the coast. He added 
that +3 out of 50 of the largest cities 
and 85% of U. S. industry are situated 
less than 500 mi. from the coast 


Power Decline 


Cannon said the U.S. was the great 
est military power the world has ever 
seen at the end of World War II 
but that its power has declined in the 
last few vears. The rate of Russian ex 
pansion has been unprecedented, he 
said, not only in war potential and arma 
ment but in the production of capital 
goods and industry. 

‘The expansion of the Red army has 
been amazing,” Cannon said. “Russia 
now has 175 divisions and the unques- 
tioned capability of mobilizing a total 
of approximately 300 divisions in 30 


davs. The United States will maintain 





Tupolev: Supreme Soviet 


Moscow—A. N. Tupolev and V. M. 
Myasishchev, two of the Soviet Union's 


leading aircraft designers, have been 
nominated as deputies of the Supreme 
Soviet in the forthcoming national elec- 
tion. Nomination to the Supreme Soviet, 
Russia’s highest legislative body, is tanta- 
mount to election. 











in the next fiscal vear 14 divisions with 
three Marine divisions.” 

The Appropriation Committee chair 
man added that Russia has out-produced 
the U.S. in new submarine tonnage by 
six to one; in destrover tonnage by nine 
to one and in cruiser tonnage by 14 to 
one 

He pointed out that, although the 
Soviets have not built a single carrier, it 
has the greatest submarine fleet the 
world has ever seen and is building air 
craft faster than any other nation 


Cannon on U. S. Lag 


“We are behind the Russians in the 
following areas,’ Cannon said 
© Race for outer space. 

e Intercontinental ballistic missiles. 

e Submarines. 
e“In Army 
tanks.” 

e “In ocean survey and exploration—in 
oceanography. ‘They are using 30 
hydrographic ships, and we are employ- 
ing eight.” 

e Radar. ““Thev have about 10 times 
as much as we have, and it is more 
effective against high flying bombers.” 
e Production of aircraft and missiles 
¢ Development of rocket fuels. 

Cannon added; “We are ahead of 
the Russians in supercarriers, toma 
hawks and scalping knives.” 

“The power and speed of modern 
weapons have destroved forever Amer- 
geographic invulnerability,” he 

“The ocean, instead of being 
now a liabilitv—a jungle 
in which the predatory tiger of the 
sea, the killer submarine, lurks ‘ 

He said the U.S. has met the situa 
tion thus far with SAC B-52s—long 
range bombers armed with nuclear wat 
heads. 

Cannon said there are about 160 
North American ‘l'reaty Organization 
airhelds and 250 national airfields dis- 
persed in Western Europe where SAC 
can strike any military objective in 
Russia in comparatively few minutes 

“The Russians are now building a 
new air defense system, using improved 
radar and anti-aircraft with 
nuclear warheads with which thev ex- 
pect to block the SAC bombers at the 
border,” he said. 

“It is claimed,” he added, “that very 
shortly the Soviet defense will be made 
so effective that the first 100 B-52s or 
B-47s striking at Moscow would be 
shot down before reaching the target. 
In other words, within a vear it may 
take 100 planes to land one bomb. 
When this will have been effected, 
SAC will be relegated to the limbo of 


and Army rifles and 


ica’s 
added. 
an asset, 1S 


missiles 


the past along with the cavalry, th 
supercarrier and the blunderbuss.”’ 

The Navy report visualizes a pos 
sible attack by missile-launching ship 
disguised as merchant vessels, Cannon 
said, which would be more difficult to 
recognize than one by missile-launch 
ing submarines. 

“If each merchant vessel carried six 
missiles and launched them within one 
hour, 12 ships could be used to replace 
35 submarines required for a submarine 
attack,” he said. “There would be un 
der normal conditions about 75 uni 
dentified ships within 500 miles of the 
coast at anv given time, and, quoting 
the Navy report, if our only 
of recognizing a raid consisted of as 
signing aircraft to track each unidenti 
fied ship until it unmasks to launch 
missiles ot bevond the as- 
sumed missile range, prohibitive num 
bers of aircraft would be required for 
the surveillance effort, even for short 
warning times.” 

As for the use of missile submarines 
in an attack on the U.S., Cannon said 
that no reasonable amount of anti 
submarine effort can prevent immense 
damage. He said that, on the Atlantic 
coast, it is expected that six out of 15 
submarines could be destroved, while 
only one out of five could be sunk in a 
West Coast raid. 

Cannon said 105 Soviet submarines 
could damage up to 65% of all parked 
SAC aircraft in the U.S. 

Cannon charged that the U.S. would 
not be in “deadly peril” today if the 
Navy had not insisted on big appropria 
tions for “big ships for big admirals” 
when the money, time and attention 
should have been given to the develop 
ment of American aircraft, submarines 


means 


moves out 


and missiles. 





USAF Promotions 


Washington—Four Air Research and 
Command officers have 
been nominated for temporary promo- 
tion from brigadier to major general. 
They are: 

e Brig. Gen. Stanley T. Wray, 
mander, Wright Air Development Cen- 
ter. 

e Brig. Gen. Victor R. Haugen, assistant 
deputy commander for weapon systems. 

e Brig. Gen. Don R. Ostrander, deputy 
commander for resources. 

e Brig. Gen. Marvin C. Demler, deputy 
commander for research and develop- 
ment. 

Those nominated by President Eisen- 
hower for promotion to major general 
also include Brig. Gen. Charles M. 
McCorkle, USAF assistant chief of staff 
for guided missiles, and Brig. Gen. Ben 
I. Funk, deputy director of ballistic mis- 
siles, Air Materiel Command. 


Development 


com- 
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Rocketdyne Gets Atom Engine Contract 


Washington—Nuclear rocket engine 
research and study contract has been 
awarded to Rocketdyne Division of 
North American Aviation Inc. by Air 
Force. 

Contract is being administered by 
Wright Air Development Center of Air 
Research and Development Command, 
and Atomic Energy Commission. 

North American has been doing ex- 
perimental research studies on nuclear 
engines since 1946 

AEC is expected to ask Congress 
soon for more funds to accelerate 
nuclear rocket work (AW Feb. 17, p 
29). Its Rover nuclear rocket engine is 
scheduled for test firing later this year 

Rocketdyne, with main offices in 
Canoga, Calif., has just opened the 
Rocketdyne Research Center at its 
Propulsion Field Laboratory in_ the 
Santa Susana Mountains. Facilities in 
clude a_ petroleum fuels laboratory 
which the company said is “believed to 
be the equal of any similar laboratory 
on the West Coast, including those of 
major oil producers,” and a_ helium 
cryostat. New center together with 
chemistry and metallurgy laboratories 
in Canoga Park employ some 270 re- 
scarch personnel 

North American also has named an 
eight-man team to head Astrodyne, 
Inc., formed last month in McGregor, 
l'ex., under equal ownership by NAA 
ind Phillips Petroleum Co. Astrodyne 
will do research, development and 
manufacture of high energy solid .fuel 
ind solid propellant rocket engines 

John F. Tormey, former director of 
research for Rocketdyne, will head de 
velopment and engineering. Richard J 
Martinelli, former assistant manager of 
manufacturing in Phillips’ rocket fuels 
division at McGregor, will head manu- 
facturing. 

R. L. Storer, former quality control 
manager for Phillips, will do the same 
job for Astrodyne. George F. Emerich, 
former group leader on solid propel 
iants for Rocketdyne, will be Astro 
dyne’s plant engineer. 

L. A. Maciula, former assistant plant 
manager at McGregor, will direct per 
sonnel and administration. Contracts 
ind proposals department will be 
headed by Kenneth P. Johnson, who 
held the same job with NAA’s Fresno 
Division. 

Richard K. Moore, former public 
relations chief at Fresno, will direct 
public relations, and Paul J. Fritch, 
former chief accountant of Phillips 
Atomic Energy Division at Idaho Falls, 
Idaho, will be controller. Vice pres- 
ident and assistant general manager of 
Astrodyne is Thomas E. Myers, for 
mer manager of plant engineering at 
Rocketdyne. 
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NUCLEAR engine pushes this missile toward Moon in Rocketdyne artist's conception 
of space flight. First test firing is scheduled for later this year at Nevada proving ground 


REACTOR located in combustion chamber in this schematic drawing would provide energy 
to convert fluid to ultra-high temperature gases which would expand. Using working fluids 
such as ammonia, helium or hydrogen, the nuclear rocket may achieve specific impulses 
of 400 to 900 sec., according to one Rocketdyne spokesman. 





Powerplant, Navigation Progress 
Help Trim Timetable for Polaris 


W ashington—Breakthroughs that 
have permitted Navy to cut its time- 
table for operational introduction of the 
Polaris fleet ballistic missile by three 
vears to the present date of October, 
1960, have been in areas where most 
trouble was expected. 

Major progress has been made during 
the past vear in both thrust determ- 
nation and vector control, traditionally 
big problems in solid propellants. 

Navy also is approximately a_vear- 
and-a-half to two years ahead of sched- 
ule in solving the navigation problems 
issociated with firing an intermediate 
range ballistic missile from sea. 

Heart of the navigation system for 
Polaris submarines will be the Ship's 
Inertial Navigation Svstem (SINS) cred 
ited primarily to Dr. Stark Draper of 
Massachusetts Institute of Technology. 
rhe system will give at any one time the 
latitude, longitude, local vertical and 
precision azimuth. 

Navy, with $350 million made avail- 
able through supplemental Fiscal 1958 
budget appropriations, has ordered three 
of the Polaris submarines into produc 
tion—two to be built by the Electric 
Boat Division of General Dynamics 


Corp., Groton, Conn., the third by the 
Mare Island Naval Shipyard, Vallejo, 
Calif. The submarines, which probabh 
will be the world’s largest, will each 
carry 16 of the 47-ft.-long Polaris mis 
siles. 

Weight of each submarine will be 
5,600 tons. Polaris weighs about 28,000 
lb. 

To lessen chances of crew injury and 
ship damage, main power units of the 
Polaris will not cut in until after the 
missile has been launched from the« 
submarine at a probable depth of 100 
ft. 

Missiles will be stored and fired ver 
tically, leaving the submarine through 
wells in the forward deck. 

Navv Secretarv Thomas S. Gates, Jr., 
has said that an additional six subma 
rines can be built within the same time 
limit, or sooner, if the Defense Depart 
ment and Congress approve a request 
for an additional $1 billion 

In development of the missile itself, 
specified increases in the specific im- 
pulse of the solid-propellant powerplant 
have been met on schedule by the con- 
tractor, Aerojet-General Corp 

Good progress also has been made 








USAF Plans to Study Moon Surface 


Washington—Comprehensive planning for rocket projectile program aimed at 
gathering data on Moon’s surface material characteristics has been essentially 
completed by Rand Corp., Air Force planning and research agency. 

Known as Project Lunatic—Lunar Test Instrument Carrier—the Rand program 
contemplates use of USAF’s Convair Atlas intercontinental range ballistic missile 
as initial booster stage for the multi-stage rocket projectile. It would have a pointed 
nose to facilitate penetration of the Moon’s surface. 

Information fed back by the projectile’s instrumented nose cone would be 
invaluable in any future attempt to establish a lunar base with extensive facilities 
for both military potential and scientific exploration of space beyond the Moon. 
Scientists are not completely agreed on the composition of the Moon's surface 
material and distribution. After untold years of meteoric bombardment, rock 
dust and fragment deposits on the lunar “plains” may extend from a few inches 
to several miles in depth. 

Some knowledge of this depth and related surface characteristics would facilitate 
establishment of a lunar base. 

While first impact on the Moon probably will be made with a Douglas Thor 
IRBM as booster because of its development readiness (AW Jan. 20, p. 26), 
Atlas was selected for the booster stage in the Rand Moon rocket projectile 
study because of the large combined payload of instrumentation, guidance and 
controls required for precision impacting of nose cone at predetermined speed 
and angle. Knowledge of these two factors will be essential in calculation of 
penetration. 

For accomplishment of proper trajectory, Atlas’ burning-phase guidance would 
control nozzle position for angularity and speed at cutoff to within one foot 
per second, it is reported. As the Moon is approached, retrorockets will be acti- 
vated for slow-down to calculated entry speed, which will be low enough to 
avoid destruction of instrumentation on impact. Rockets also would be gimbal. 
controlled to insure proper entry angle. 

Transmitting and receiving equipment now in being could be modified to fit 
the long-range communication requirements. 


‘Doolittle and 








in experiment planning and experiment 
design and in improving the methods 
for environmental ground tests 

Navy, in the fast development of 
the Polaris, given a top national prior 
ity only this month, drew heavily upon 
previous solid propellant work by both 
Air Force and Army. The missile al 
incorporates the blunt nose cone devel 
oped by National Advisory Committec 
for Aeronautics 

Navy is still working to refine the 
missile, including a lighter case and 
lighter warhead to obtain more range 
It also hopes to improve its reaction 
time and reliability. 


NACA Space Group 
Ye . 
Holds First Meeting 

Washington — Space ‘Technolog: 
Committee of the National Advisory 
Committee for Aeronautics has held 
its first meeting and created working 
groups to help NACA focus its efforts 
on problems of flight bevond the at 
mosphere, Groups and their chairmen 
are 
@ Objectives—Dr. James A. Van Allen, 
Department of Physics, State Uni 
versity of Iowa. 

@ Vehicles—Dr. Wernher von Braun, 
director, Development Operations Di 
vision, Army Ballistic Missile Agency. 
e Re-entry—Dr. Milton U. Clauser, di 
rector, Aeronautical Laboratory, Ramo 
Wooldridge Corp. 

© Range, launch and tracking—James R 
Dempsey, manager, Astronautics Divi 
sign of General Dynamics Corp. 

e Instrumentation, communication and 
navigation—Dr. William H. Pickering, 
director, Jet Propulsion Laboratory, 
California Institute of Technology. 

e Space surveillance—Dr. Hendrik W 
Bode, director, Mathematical Research, 
Bell Telephone Laboratories. 

e Human factors and training—Dr. W. 
Randolph Lovelace II, Lovelace Clinic, 
Foundation for Medical Education and 
Research. 

New members of the committee 

since Aviation Week reported its 
membership on Feb. 3 (page 33) are 
@ Col. Norman C. Appold, assistant to 
the deputy commander for weapon sys 
tems, Air Research and Development 
Command. 
e Abraham Hyatt, research and analvsis 
officer, assistant chief for research and 
development, Navy Bureau of Aero 
nautics. 

All 16 members attended the initial 
meeting. NACA Chairman James H 
NACA Director Dr 
Hugh L. Dryden also participated. 

The nuclear submarines for Polaris 
will be built along the lines of an Alba 
core hull which follows aerodynamic 
design principles. They will be powered 
by water-cooled reactors. 
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Largest Solid Propellant Engine 
Static-Fired in Thiokol Fuel Test 


By Michael Yaffee 
New York—Thiokol Chemical Corp 


has static-fired the largest solid propel 
lant rocket engine ever made. 

The engine contained over 10 tons 
of propellants, Thiokol President John 
W. Crosby disclosed last week at a 
meeting of the Chemical Industry 
Assn. Crosby compared the engine with 
the two largest solid motors previously 
made, both by Thiokol, one for the 
RV-A-10 and the other for the first 
stage of the X-17. 

The RV-A-10 engine contained only 
4-5,000 Ib. of propellant, he pointed 
out, and the first stage of the X-17 car- 
ries about three times that. 

Uhrust of this new engine, it was in- 
dicated, is still less than that of the 
largest liquid propellant unit now avail 
able, the 165,000-lb. thrust Thor en- 
gine. But Crosby said his company 
could build a solid motor as large or 
larger than the Thor’s. 


Change in Outlook 


\t present, solids probably account 
for less than 10% of the money being 
spent on missile propellants, but this 
percentage will increase according to 
Crosby. This does not mean that there 
will be a complete swing to solids, since 
liquid propellants, he said, will continue 
to be an important factor. 

Solids can be easily started, pro- 
grammed, slowed down by thrust re 
versers, and cut oft, Crosby said. But 
they still can’t be reignited or throttled 
and so constitute a problem for guid 
ance systems, he added. 

Consequently, the primary applica 
tion for solids remains in_ boosters 
Rocket men will continue to use liquids 
for sustaining flight. Nuclear-powered 
engines are “a long way off” and will 
need chemical boosters to put them in 


the air, Crosby contended. 

Improvement of chemical propel 
lants, Crosby said, will concentrate on 
solids. The energy of solid propellants, 
for example, must be increased. Boron, 
fluorine, and lithium compounds are 
prime candidates to boost specific im- 
pulse. Boron has the edge on the others 
due to its higher energy potential and 
because more work has already been 
done on it. ‘The trend, Crosby believes, 
is from petroleum hydrocarbons to high 
energy foal. 


Propellant Improvement 


Value of the comparatively new poly- 
urethanes as binders (which also serve 
as the fuel) in composite solid propel 
lants, offers no overall advantage over 
the polvsulfide elastomers favored by 
Thiokol. A major drawback to use of 
the polyurethanes, as far as Thiokol is 
concerned, is the difficulty in control- 
ling their rapid reaction rate, although 
they are being used as binders. 

Thiokol also is using polymers of 
butadiene and is interested in all new 
binder materials that come along. (Al 
lied Chemical & Dve Corp., AviaTion 
Week learned, is supplying isocyanates 

which are reacted with alcohols to pro 
duce polyurethanes—to both Thiokol 
and Aerojet-General). 

lhe development of new solid fuels 
is an expensive gamble, Crosby pointed 
out. A company has to carry the pro 
gram into the pilot plant stage before 
it knows whether or not the new fuel 
is worthwhile. Right now, for example, 
Thiokol is producing 10,000 Ib./month 
of a new polymer, and, according to 
Crosby, it probably will be near the 
end of 1958 before it can be thoroughly 
evaluated. 

He also disclosed that Thiokol is 
working on the development of plastic 
blast tubes and rocket casings. ‘The in- 
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Aircraft Obligations, Expenditures 


Washington—New obligations for Air Force and Navy aircraft and related procure- 
ment totaled $4.3 billion during the first six months of Fiscal 1958, a figure substan- 


tially below the $5.6 billion for the same period of Fiscal 1957. 
e@ USAF: $3.2 billion, compared with $4.2 billion for the first half of Fiscal 1957. 
@ Navy: $1.1 billion, compared with $1.4 billion for the first half of Fiscal 1957. 

Expenditures, however, were up: $5 billion total for the first half of Fiscal 1958 as 
compared with $4.3 billion for the same Fiscal 1957 period. These totals were 


e USAF: $3.8 billion, compared with $3.4 billion for the first six months of Fiscal 


@ Navy: $1.2 billion, compared with $948 million for the first six months of Fiscal 


The totals were 








AVIATION WEEK, February 24, 1958 





Convair Space Plan 

Washington — Proceeding from the 
basis of presently-funded WS-117L— 
Pied Piper, using Atlas booster—Convair 
has proposed an orderly space program 
on a step-by-step basis, Aviation Week 
has learned. 

Step following 117L would 
family of more sophisticated satellites 
put into space to form the basis of a 


have a 


global reconnaissance system. 

After the global reconnaissance sys 
tem would an orbital glider, a 
vehicle capable of going into orbit with 
a man, then returning at a_ selected 
time and place. 

When problems of people in space 
have been evaluated and effective so- 
lutions reached, a series of supply ve 
would be placed in 
would be 


come 


hicles and 
orbit. Vehicles also 
in assembling a 
piece-by-piece basis, using the vehicles 
themselves as integral parts of the sta 
tion. Simultaneously, additional suppl 
vehicles would be sent up that could 
return with personnel on a regular sup- 
ply run schedule. 

From the space station, space flight 
would be effected, using ion propulsion 
and other techniques that have been 
described in open literature for a num- 


men 
useful 


space station on a 


ber of years. 











terest in plastic casings in place of stain 
Iess steel stems mainly from safety con 
siderations rather than possible weight 
savings. The large steel casing from the 
Nike-Hercules booster creates a sizabk 
potential hazard for surrounding in 
habited areas, Crosby pointed out, even 
though the Army has carefully selected 
missile flight paths 

On non-military markets for rockets, 
he cited production of solid propellant 
controlled under 
But at present, all 


Over! 


charges for use in 
ground explosions 
such civilian applications are 
shadowed by military needs 

Indications are that Thiokol’s 
solid propellant rocket engine is being 
developed for use in an air-launched 
IRBM now under study by the Air 
Force (AW Feb. 10, p. 39 

lop USAF spokesmen have referred 
to the new IRBM as a successor to the 
WS-132 Hound Dog air-to-surface mis 
sile being developed by North American 
Aviation, Inc., for use with the B-52 
and as a third generation offspring from 
Bell’s air-to-surtace Rascal now in opera 
tion with a Strategic Air Command 
B-47 group 

Combined with a_ nuclear-powered 
bomber which could remain 
for extended periods, the new IRBM 
would give the United States a fast, 
hard-to-detect retaliatory force superior 
even to Polaris-armed atomic subs 


new 


airborne 
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SERGEANT missile is launched at recent test firing at White Sands Proving Ground, N. M. 


Army says missile guidance system is invulnerable to enemy countermeasures. 


Solid Fuel Fires 


Sergeant ballistic 
guided missile with a range approach 
ing 200 mi. is United State’s first sec 
ond-generation tactical missile, accord 
ing to Army's announcement last week. 
Sergeant will replace Corporal which 
lias been operational for the last four 
vears, has range of 75-100 mi. 

Advantages of Sergeant over Corpo 
ral are said to be 
@ Solid fuel. \lissile solid pro 
pellant rocket motor of advanced design 
and increased specific impulse. Motor 
simplifies both storage and handling 
problems, improves resistance to tem 
perature, shock and vibration for field 
use 
e Mobility. Missile is about 30 ft. long, 
lias been packaged so all system ele 
ments have high portability and mobil 
ity. Broken down for transportation, 
missile can be carried in standard Army 


surface-to-surface 


uses a 


vehicles. 

e Self-contained guidance. 
for the missile is a self-contained inertial 
system that provides invulnerability to 
all known types of enemy countermeas 
ures 

@ Reliability. Army 
strated missile’s high degree of reliabil 
itv in flight tests under all operating 
conditions. ‘Tests, however, have been 
with prototypes. No production missiles 
will be available for several months. 
e Warheads. One factor in the im 


savs it has demon- 
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Guidance 


Sergeant Missile 


Sergeant not 
1S the 


proved performance of 
mentioned by the Arm 
tion in size and weight of nuclear wat 
heads that enables smaller and lighter 
missiles to carrv higher vield stores 

Sergeant has been developed for 
\rmv bv California Institute of Tech 
nology Jet Propulsion Laboratory, the 
same group that developed the Private, 
WAC Corporal and Corporal and 
worked in conjunction with Army Bal 
listic Missile Agency in developing Ju 
piter-C test vehicle and satellite launch 
ing rocket 

Production of Sergeant will be by 
Sperry Gvroscope Co.'s Sperry Utah 
I:ngineering Laboratory, Salt Lake Citv, 
where long lead time sub-svstems are 
already in production 


NACA Budget Request 
Cut by House Group 


Washington—House Appropriations 
Committee late last week cut $2.3 mil 
lion from National Advisory Commit- 
tee for Aeronautics’ supplemental re- 
quest for additional funds to finance 
through the remainder 


reduc 


its operations 
of Fiscal 1958. 

NACA originally had 
$13.8 million in supplemental 
for additicnal construction 
salaries and itive 


asked for 
funds 
and for 


administt Cxpenses. 


This was cut in November to $11.5 
million by the Bureau of the Budget 
In cutting another $1.5 million from 
the request for salaries and administra 
tive expenses and $780,000 from con 
struction funds, the House Appropria- 
tions Committee last week charged 
that much of NACA’s missile research 


activities overlap those of the military 


also _—ihas 


195! 


The Budget Bureau 
trimmed NACA’s Fiscal 
from $138.8 million to $118.5 million 
It has not vet considered bi 
Congress. 

At hearings on the supplemental, Dr 
Doolittle and NACA Director Hugh 
Dryden reported that the $11.8 million 
request would provide for these pro 


request 


been 


grams 
e Personnel increase of 465. This pro 
vides for an employment increase from 
7,935 to 8,400 as a step toward th 
level of 9,000 which Budget Bureau 
has approved for Fiscal 1959 

@ Rockets to be used in missile test 
ings at Wallops Island, Va., station, 
$1.7 million 

e Data _ reduction 
Aeronautical Laboratory, 
The new building would centralize ex 


Langley 
milli nt) 


center at 
$3.1 


isting data-processing service for threc 
major wind tunnels. NACA has onc 
center at Laboratory and plans 
to request funds for a third center at 
Ames Laboratory next vear. 

e Instrumentation of a dynamics svs- 
tems research airplane, $1 million. ‘This 
is for installation of airborne instru 
mentation in McDonnell F-101 fighter 
and for matching ground instrumenta 
tion and supporting equipment to per- 
mit flight studics on various dynamic 
systems used in high performance ait 
craft and missiles for flight control, 
guidance and weapon aiming. 

e Ultra-high-temperature materials fa- 
cility at Langlev, $2.7 million. This 
would consist of an air jet heated by 
an electric arc to stagnation tempera 
tures of 5.000 to 20.000 F. for suitable 
data-recording equipment and support 
ing facilities for specimen fabrication 
and analysis. It would be used to 
simulate the acrodynamic conditions 
encountered during the atmospheric 
entry of a long-range ballistic missile 
and to study the effects of such condi 
tions on a variety of configurations and 
materials to determine the most effec 
tive means of assuring structural in 
tegrity. 

Dr. Hugh L. Drvden, director of 
NACA, pointed out that NACA started 
Fiscal 1958 last Julv with 8,052 em 
ploves and that the level will continuc 
to decline from the present 7,935 un 
less supplemental funds are granted 
Ihe 465 new employes are plann 
for: Langley, 174; Ames, 74; Lewis 
198; Edwards, Calif., High-Spec 
Flight Station, 17; and Wallops Sta 
tion, 


Lewis 
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Doak Readies X-16 VTOL For Ground Tests 


Ground tests are scheduled soon for new 


which as artist’s sketch shows, uses wingtip-mounted ducted fans 
that can be tilted 90 deg. after vertical takeoff for transition to 


highspeed forward flight. Ducted propellers are driven by a single 
840-shp. Lycoming 153. Ducts are fabricated of aluminum alloy 
with Fiberglas leading edges and are lined with epoxy resin. X-16, 


Doak X-16 VTOL., 


craft Co., 


Strike Near, Sikorsky, UAW Agree 


Bridgeport, Conn.—Eleventh - hou 
negotiations between Sikorsky Division 
cf United Aircraft Corp. and United 
Auto Workers Local 887 at Bridgeport 
Conn., produced a contract settlement, 
the same day a strike was to begin 

New pact contains some offers made 
by Sikorsky last December, including 
a general wage hike from nine to 14 
cents an hour. Other upgrading was 
in sick benefits and changes in arbitra 
tion and grievance procedures. 

Union dropped its demands for union 
shop, automatic wage progression and 
10% night differential pav after UAW 
international representative Staig Lind 
holtz told membership “it would be un 
realistic and disastrous to strike over 
unresolved issues like the 10% differ- 
ential.” 

Sikorsky contract fight has been 
watched by aircraft industrv, as an in- 
dication whether UAW and Interna 
tional Assn. of Machinists are aligning 
in a step toward industry-wide bargain- 
ing (AW Feb. 17, p. 26). Some obsery 
crs feel temper of management and 
labor can be gaged from Sikorsky 
negotiations 
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UAW-IAM 
Sikorsky settlement 
Union won clause which allows UAW 
to reopen wage negotiations next 
at same time IAM reopens with another 
United Aircraft Corp. division, Pratt & 
Whitnev, Hartford, Conn 

New contract at Sikorsky runs for 
two vears, with wage reopener in one 
About 4,000 employes at Bridge 
port and Stratford plants are affected 
New contract includes 
e Wage increase with group | 
ploves now getting top hourlv wage of 
$3.45 
¢ Hospital benefits raised from $12 to 
$15 a dav, with cost borne jointly by 
company and emplove 
e Interchangeable seniority within oc 
cupation groups for all emploves at 
Bridgeport and Stratford plants 
e Broadened number of issues leading 
to arbitration and contract 
wording an eighth paid holiday 
pany had previously allowed the holi 
dav) 
e Provision that stewards longer 
must accept transfers they do not want, 
and agreement to $4 minimum call 


Indications of 
fion 


COOpcra 


Came In 


veal 


vCal 


em 


added _ to 
com 


no 


designed for U.S. Army 
Command, can also takeoff and land horizontally 


Torrance, 


Transportation Research & Engineering 


} 
in conventionai 


manner; this operation allows carrying greater fuel or payload 
X-16 has 25-ft. span, 32-ft. length and 10-ft. height. 
weight is approximately 2,700 Ib., useful load 600 Ib. 


I akeoft 
Doak Air 


Calif., is the manufacturer. 


back pay for en ploves doing tempora 
ustodial work 

Lindholtz sai the 
tt trik on bv itself 


lause 


irbitration 
was “enough 
Both sides apparently made 
Company backed from 
to limit grievance filing period 


ONnCEeSSIONS 
down demand 
and ex 
tension of time for foreman to answer 
grievances 


Sikorsky 
changeabk 


had proposed an 
but 


iIncreasc 


seniority clause 


iccept 
cupation groups from 49 to 100 


lated union must 
considered this would have “‘cut drasti 
allv”’ which 
men bump 
from jobs. [ 
agreed to addition of eight new groups 
Union spokesman said new 


high semority 
ith ] 


the area in 
could thers 


semority nion. how CI 
irbitra 


file full 


grievances on shift transfers, discontinu 


tion clause allows union to 
ind on 
classifi 


considered a 


ance of department operations 
promotions, transfers and 
cations. The latter was 
major gain 

Sikorsky contract signing 
by Local 887 vote of 2,765 to 158) fol 
settlement of strike by [LAM-Pr 
797 against Kollsman In 
Elmhurst, N. ¥ 
Jupite r-C 


iob 


ipprove d 


lows 
cision Lodge 
strument Corp. at 
Compan is active in 
Atlas missile pro 





NACA Wind Tunnel Nears 


INCANDESCENCE surrounding Hotshot II missile nose in tunnel test is caused by high 


velocity air friction. Runs last 1/10 sec., have exceeded escape velocity 


HOTSHOT I! unipolar generator (1) feeds current to coil (2) circuits in arc chamber (3) and 
closes. Plastic seal (4) vaporizes at predetermined temperature and air flows into test 
chamber (5) past test object in vacuum chamber (6). 


34 


Mach 50 


Washington—Escape velocity _ has 
been exceeded in a wind tunnel for the« 
first time. Velocity achieved is almost 
Mach 50. 

Airflow of 32,400 mph., with tem 
peratures exceeding 40,000F and pres 
sures above 30,000 psi., was achieved 
for about th of a second in calibra 
tion and shakedown runs of electric arc 
tunnel Hotshot II at Air Research and 
Development Command’s Arnold En 
gineering Development Center, Tulla 
homa, ‘Tenn. 

Still larger electric arc tunnel that 
may accommodate full-scale missile and 
spacecraft components is in the final 
stages of design at AEDC. Some 
equipment for it already has been 
bought. It will be designated ‘Tunnel | 

Hotshot II’s test section is 50 in 
in diameter, large enough to hold vers 
large scale missile components. It is 
an outgrowth of Hotshot I, which has 
a 16-in. diameter test section The 
first tunnel has been in use for the past 
year and has tested scale models of th¢ 
nose cones of the Atlas, Titan, Thor, 
Polaris and other advanced missile 
projects 

The record run in Hotshot II is ap 
proximately nine miles per second 
Velocity required for an object to escape 
Earth’s gravitational force is approx 
mately seven miles per second 
Time Limit 

Length of test runs is limited bi 
temperatures and pressures that tunnel 
components will withstand without 
melting or vaporizing, but special 
rapid-response instruments developed 
for use with Hotshot II record pressure 
distributions, heat transfer rates, ctc 
within acceptable accuracies. 

Both Hotshot tunnels and Tunnel | 
ire part of AEDC’s Gas Dynamics 
l‘acilitv, one of three major laboratories 
there ‘ 

Hotshot II was designed and con 
structed by ARO, Inc., operating con 
tractor for AEDC. ARO also developed 
the instrumentation.  Allis-Chalmers 
Corp. developed the unipolar generator 
used to create the electrical charge that 
heats and pressurizes air for the tunnel 
Westinghouse Electric Corp. built the 
large inductance coil which momen 
tarily stores the charge. 

Airflow is produced by discharging a 
powerful electric arc in a small chamber 
Operation begins when the unipolat 
generator feeds electric current to th« 
inductive storage coil 

A circuit in the arc chamber is closed 
while a magnetic field of sufficient 
strength is built up in the coil. When 
energy reaches the desired level, a cit 
cuit breaker in the arc chamber is 
pulled, producing the arc through in 
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stantancous collapse of the magnetic 
field 

Arc heats air in the arc chamber and, 
at a predetermined pressure and tem- 
perature, a thin plastic diaphragm sep 
arating the chamber and the tunnel 
throat vaporizes, releasing the airflow 
into the main tunnel and test section 

Arc chamber is 4+ in. in diameter. 
Conical nozzle of the tunnel expands 
from ;yth of an inch diameter at the 
throat to 50 in. at the test section. 

Air pressure in the arc chamber is 
raised to 500-2,000 Ib. psi. before fir 
ing, and air in the main tunnel is re 
duced to one-millionth of an atmos 
phere 

Use of the storage coil eliminates th« 
need for large numbers of capacitors 
used in Hotshot I. The earlier tunnel 
generates test velocitics ranging from 
Mach 10 to Mach 20, frictional tem 
peratures of more than 15,000F and 
pressures above 20,000 Ib psi 

Construction of Hotshot II began in 
the spring of 1956. It has been under 
development for the past vear. As Hot- 
shot II goes into operational service 
for Air Force, Navv, Army and indus 
try contractors, Hotshot I will be used 
for further investigations leading to de 
velopment of Tunnel F. Tunnel F will 
be built under supervision of the Army’s 
Tullahoma District Engineer 

Length of the test run in Hotshot II 
is substantially longer than those made 
in other tunnels in this speed range, 
Air Force said, and pressures and tem- 
peratures produced far exceed those 
recorded in other tunnels. 


Canadair. Lockheed 
" . 

Order Fairchild J83 

New York—Fairchild JS3 lightweight 
turbojet will power prototypes of 
Canadair’s new CL-4] 
trainer on flight test program by spring 
of 1959. Contract marks first export 
cider for the 2,000-lb.-thrust J83, which 
will power Fairchild Bull Goose mis 
sile for Strategic Air Command. 

Canadair designed its CL-41 to use 
any of several types of small U.S. and 
foreign turbojets, including General 
Electric's J85: indications are that a 
major factor in choosing the J83 was 
favorable delivery date. ‘The airframe 
manufacturer will probably get deli 
eries late this vear. First disclosure of 
specifications on the J$3 show it to be 
.> in. long and having 


side-by-side 


approximately 67 
an 18 in. dia. 

Lockheed has decided to order a 
small number of J$3s for pre-produc 
tion test and evaluation in the Jetstar 
utility transport. The four-engine J83 
lavout will be compared with the twin- 
cngme Curtiss-Wright TJ37 (Bristol 
Orpheus) and probably with a fou 
engine GE J85 configuration. 
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Executive Scores Arsenal Concept 


New York—Application of the ar 
senal concept of devclopment in com 
plex weapon systems such as aircraft 
and missiles is “unthinkable,” the 
president of North American Aviation, 
Inc., said here last week 

J. L. Atwood, speaking 
York Society of Security 
tended the arsenal concept 
spect to complex systems, 
non-duplication of cffort at the 
of technical stagnation, consistence at 
the price of prolonged delays, and job 
security at the price of inefficiency.’ 

He backed the 
system of the aircraft-missile 
“monitored and guided by the respon 
sible operational and procurement off 


to the New 
Analysts, con- 
with re 
ichieves 
price 


present competitive 
industry 


cials of the armed forces 
“The industry,” Atwood 
“is being squeezed today between two 
conflicting influences emanating from 
the federal government.” He 
these arc 
© Defense 
urging the industry 
proper place in the national economy 
structure by undertaking 
financial 


continued 


] 
SalG 


Department and __ services 


to step up to its 


de fc nsec 
share of 


and 
a greater 
bility. 
e Contradictory government 
effectively hamstringing — the 
in its efforts to live up to it 
bilities 
Atwood 


respons! 


policies 
industry 
resp 11S] 
claimed “repressive _ poli 
cies” are spearheaded by the Renego 
tiation Board with “its unique 
lative charter that permits five men to 
arbitrarily what 
profit is reasonable for defens« 
trv.” Los Angeles Regional 
tiation Board has _tentativel) 
minced a North American refund to 
the government of $5,500,000, with 
regard to Fiscal 1954 operations 

Ihe speaker asserted “in the long 
run the national will sufter if 
the most competent industrial organi 
zations are discouraged from participa 
tion in defense work. He expressed the 
hope the Renegotiation Act will be 
permitted to expire at the end of 1958 

lurning to North American’s op 
crations, Atwood said the company 
now has 49,000 emploves, a reduction 
of about 22,000 persons since last sum 
mer, a decline which “tells its 
story of the trend of our business since 
the high vear of 1957, when sales were 
more than $1 billion 

Atwood forecast 1958 sales of $750 
million and said he is confident North 
American will get back in the billion 
dollar sales class ‘although it may be 
some time before we can equal th« 
results of 1957.” 

The president said employment at 
company s$ Angeles Division will 
continue downward in 1957 until pro 


legis 


decide mount = of 


indus 
Rene ZO 
deter 


interest 


own 


Los - 


duction starts on F-108 long-range in 
terceptor and WS-110A 
tem, won in competition with Boeing 
Airplane Co. Atwood there alse 
are ‘possibilities for twin 


we apon SVS 


said 
Sabreliner 
construction 

military re 


now under 
venture to 
cuirements. Los Angeles Division has 
been concentrating on F-100 program 

At Columbus, Ohio, division, wher 
North American emplovs 10,500, pro 
duction has concluded on F-100 and 
Navy contract for FJ-4 jet fighter wil 
be completed this summer. Division 
is producing T2J-1 jet trainer for Navy 
and is developing A3J-1 carrier-base« 
attack weapon system 

Company cmployment was severel: 
curtailed at Missile Development Di 
Downev, Calif., Navaho 

termination resulted in cut 
7.000 to Divi 
now is developing air-to-surfac 


jet plane 


compan mect 


vision, when 
missile 
from 2,000 emploves 
sion 
missile for Bocing B-52 bomber 

Navaho termination 
Autoncetics Division at 


extensive 


affectec 
] ow nc\ be 


also 


and con 
Navaho 


5.600. 


cause ot guidance 
trol work 
Emplovment there 
though Atwood said 
ing up gradually on 
systems, 


programmed fot 
now is 
Division is build 
autonavigation 
radar systems and comput 
and automatic control project 
Continued growth at Rocketdyn 
with plants at Canoga Park 
Calif., and Neosho, Mo reflects in 
crcasing emphasis on missile and spac 
programs, \twood 
is more than 
gradually te 


Division 


said. I:mployment 
11,000 and i 
ballistic 


division 


increasing 
miussil 
\tomi 

y p» l ] ‘ 
noOga Fark, CmMplo 
what Atwood 
the largest private nuclear development 
organization in the nation, working on 


non-military nuclear power appli 
tions 


mect 
schedules. Another 
International at ¢ 


1 "OO 


R persons in said 1 


News Digest 





Pacific 
will 


First Squadron of FSU-| 
fighters join the U.S. Seventh 
lect. Fighter Squadron 154, which i 
assigned the aircraft, is deploved aboar 
the carrier U.S.S. Hancock, 


for duty with the Pacific fleet 


schedulee 


Jet aircraft in-flight refueling has been 
carried out for the first time in France 
The aircraft, an SO. 4050.02 Vautour 
refueled by a Canberra of thx 
l light Refueling Co. Vautour also is 
undergoing tests to check handling chat 
acteristics up to Mach 1.2, and flight 
tests with different wing loadings in 


Nord Aviation 


Was 


cluding air-to-air mis 


siles 
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CAA Wins Battle for Airspace Control 


New office is created to allocate airspace as climax 
of bitter civil-military dispute; Quarles letter a key. 


By L. L. Doty 


Washington—Civil Acronautics Ad 
ministration last week took first steps 
toward implementing its newly-won 
power to control all U.S. airspace 

Climaxing a bitter fight between civil 
nd military aviation for America’s rap 
idly disappearing airspace, Civil Acro 
Administrator James T. Pvle an 
nounced the creation of a new office 
of assistant administrator of airspace 
with Halford Noggle as its head. Under 
Pyle’s jurisdiction and subject to a re 
view bv the Civil Acronautics Board 
the new office will be responsible for the 
allocation of all military restricted, pro 
hibited and off-shore warning areas and 
commercial airways. 

Ruling giving CAA control of all ait 
space becomes effective in April 

Noggle, who has been with the CAA 
since 1946, was assistant general counsel 
for the agency prior to his present ap 
pointment. Emerson R. Nehrling, chief 
of the Airspace Use Branch of the 
Office of Air Trafic Control, has been 
Noggle’s deputy. 

Che action represents a victory for 
civil aviation factions which, for more 
than a vear, have violently protested 
military designation of huge blocks of 
lirspace as off-limits to non military ait 
craft 


autics 


Defense Protest 


Defense Department protests of the 
proposed ruling were equally as vigor 
as last fall (AW Nov. 4, 
p. 37). In a critical response to the 
Board’s draft release covering the rul 
ing, the Defense Department chal 
lenged the legal right of either the 
CAB or CAA to control airspace It 
also questioned the existence of any 
crisis in the use of airspace. 

Later, Defense Department boy 
cotted a meeting held in Washington 
on Nov. 6 by the Board as a means of 
breaking the deadlock through a de 
tailed discussion of technical problems 
Feb. the military re- 
lented and in a letter to the Board 
signed by Deputy Defense Secretary 
Donald Quarles said, “It is the view 
of the Department of Defense that the 
Board has appropriate legal authority to 
issue this regulation.” 

Some observers attribute this reversal 
of position to an earlier letter, also 
signed by Quarles, denving any con 


ous as late 


involved. On 


36 


flict between military and civil flight 
rules in the mid-air collision between 
an F-89] and a DC-7C near Van Nuvs, 
Calif., on Jan. 31 (AW Feb. Il, p 
38 Ihe letter, which came to light 
during a White House conference last 
vear on the airspace controversy, passed 
the responsibility of air trafic control 
to the Civil Aeronautics Board 


Letter to Kuchel 


Addressed to Sen 
Kuchel (R.-Calif.) in 
query as to where responsibility rested 
in controlling the two aircraft, the 
letter read in part 

“In conducting flight through ai 
space above the continental U. S., its 
territories and mili 
tarv departments recognize and compl 
with the rules 
Civil Aeronautics Board under the au 
thority contained in section 601 of the 
Civil Aeronautics Act of 1938.” 

The new ruling will the Air 
Coordinating Committee’s Airspace 
Use Panel of all authority to make a 
final allocation of However, 
under Pvle’s plan, the 


Thomas H. 


response to a 


possessions the 


promulgated by the 


Strip 


airspace 
organization 





American Reshuffle 


New York—American 
tors last week reshuffled the 
upper echelon jobs in a move aimed at 


Airlines’ direc- 


carrier's 


“strengthening the organization of Amer- 
better it for the 
planning and operations incidental to jet 
air transportation,” according to Presi 
dent C. R. Smith. 

Changes include establishment 0° three 
executive vice presidencies. To fill one 
of them, Charles A. Rheinstrom 
mer American vice president-sales until 
1946 and currently a J. Walter Thomp- 
son advertising agency vice president, will 


ican and preparing 


a for- 


return, becoming executive vice 
dent-sales. In this capacity he will be 
assisted by Charles Speers, the airline’s 
other 


presi- 


senior vice president-sales. ‘Two 
senior vice presidents—O. M. Mosier, op- 
erations, and William ]. Hogan, finance 
and planning, will become executive vice 
presidents. The airline’s fourth senior 
vice president, C. W. Jacob, will keep 
his title of senior vice president and sec- 
retary. 

The changes are scheduled to become 
eftective April 1. 











panel will screen and process all r 
quests for airspace from both civil and 
military aviation groups they 
are submitted to Noggle for review 

Air trafhe supervisors will be ap 
pointed by the CAA to cover each of 
the agency’s air route trafic control 
centers throughout the U.S. One of 
the functions of the supervisors will b 
to monitor the utilization of 
within their designated areas 

Conflicts will be submitted to CAA 
regional offices by the 
review. Public 
held bv the area 


befor 


lTspact 


supervisors for 
hearings will then be 
Airspace Use Panel 
and findings will be submitted to the 
Airspace Use Panel in Washington 
linal action will be taken bv the new 
CAA airspace office both 
and military aviation groups will have 
in Opportunity to be heard on any 
applications for airspace allocation o1 
m conflicts issignments 

Both existing 
signed to the military 
reviewed and monitored by the new 
ofice. At present, 116,816 sq. mi. are 
allocated as 3.637 
mi. as prohibited area and 377,178 sq 
mi. as off-shore warning area 

In revising the ruling, the 
ognized that, under certain 
stances, it mav be necessary for the 
military to conduct operations that can 
not comply with the Civil Air Regula 
\s a result, the regulation pert 
mits military aircraft “‘to deviate from 
the air traffic rules when appropriat 
military authority determines that non 
required by military 
emergency or current military necessity 
essential to the defense of the United 
States and prior notice thereof is given 
to the administrator.” 


where civil 


over present 


lirwavs and areas as 


services will be 


restricted area, 


Board re 


circum 


tions. 


compliance is 


‘Non-Compliance’ Protest 


It is the “non-compliance” 
of the ruling that drew some mild pro 
from civil who, 
otherwise, strongly supported the meas 
ure. Milton W. Arnold, Air Transport 
Assn. vice president-operations-and-en 
ginecring, said only “time will tell 
about the manner and method in 
tended” in the non-compliance phras« 
and added 

“To prevent abuse of this exception 
to the proposed rules, it is suggested 
that the CAB investigate methods or 
procedures by which the Board can 
evaluate the use made of the exception 
by the industry.” 

Air Line Pilots Assn. expressed simi 
lar doubts and charged that military 
reserved space has been used infre 


section 


tests aviation groups 
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quently and under certain specified 
weather conditions during certain hours 
of the day. The pilots’ group called 
for an examination of the “type and 
amount of usage’’ of restricted military 
airspace. 

Most observers now feel, however, 
that the requirement of prior notice 
of any deviation from air traffic rules 
will eliminate serious conflicts that 
could threaten air safety. Previous ait 
trafic rules did not specify conditions 
under which military aircraft could de- 
viate from air traffic rules. 

In addition, the Board has empha 
sized that the intent of the new ruling 
is to conduct most military flights such 
as training operations under the terms 
ot a waiver issued by the administra 


tor and not under non-compliance au 
thority. The Board explained that the 
rapid increase of air trafic of all types 


has “created increasing problems in 
resolving conflicts in the allocation of 
airspace ’ and added: 

“The problem of diminishing ait 
space has become so that the 
government can no longer accommo 
date all of the needs of individual users 
without judiciously weighing the inter 
ests of all users to determine what is 
most in the public interest.” 


Flight Safety 


Under the regulation, the Board del 
egates authority to the administrator to 
designate restricted areas whenever such 
action is considered necessary to the 
safety of aircraft in flight. The admin 
istrator may also “impose such terms, 
conditions, and limitations as he may 
deem necessary, and may modify or 
revoke such designations when required 
in the public interest.” 


acute 


Ihe Board ruled that the administra 
tor will comply with the provisions of 
the Administrative Procedure Act in 
exercising the authority rhis 
will insure all interested parties a full 
and complete opportunity to participate 
in the rule-making process 

In addition, the Board 
right to review—on its own 
inv action taken by the administrator 
Final appeal from any decision taken 
will be the White Hous« 

In passing on the legality of the rul 
ing, CAB Franklin 
Stone found no legal flaw in the regu 
lation and concluded that uSeT 
is absolutely entitled under all circum 
stances through its own unilateral ac 
tion and operation to render the ait 
space unsafe and thus to occupy it to 
the exclusion of all others; all must be 
accommodated to the extent possible.” 


lirspace 


reserved i 
initiative 


general counsel 


“no on 


Engineer Hearing Main Issues Delayed 


By Glenn Garrison 


New York—Development of the two 
main issues in the contract dispute be- 
tween Flight Engineers International 
Assn. and Eastern Air Lines was post 
poned last week when an emergency 
board hearing the case adjourned until 
Feb and shifted the locale from 
New York to Miami, Fla. 

During a. week of testimony here, 
the engineers presented part of their 
case but have not vet delved into their 
demand for a “job security” contract 
clause specifying FEIA flight engineers 
in future cockpits, or into their pay 
demands. 

Che three-man board, with Air Line 
Pilots Assn.’s overlapping dispute with 
Eastern still to be heard after the flight 
engineer's case is finished, has asked 
and received President Eisenhower's 
approval of a 30-day extension for filing 
a report. ‘The emergency board, set 
up Jan. 21, had 30 days in which to 
file in the engineer’s case. Its mem 
bers are David L. Cole, chairman; Saul 
Wallen, and Dudley Whiting. 


Engineer's Evidence 


During the New York sessions, the 
engineers sought to establish the pres 
ent and future need for professional, 
mechanic-trained flight engineers in 
transport aircraft crews. The union 
wants Eastern to agree to a contract 
clause specifying that a flight engineer 
or flight engineers on a seniority list 
provided for in the agreement be used 
on all flights of aircraft of over 80,000 
Ib. gross weight and on all other flights 
of any aircraft in which a flight engi 
neer is used by the company and-or 
as required by government regulation. 

Cole suggested that the engineers’ 
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evidence aimed at showing that the 
flight engineer is essential now and will 
be even more so in jets, had no beat 
ing on whether FEIA or ALPA should 
represent the engineers. It did, how- 
ever, relate to the wage dispute, Cole 
said. 

George R. Petty, Jr., president of 
FEIA, described as vital the flight 
engineer's role in jet and turboprop 
operation. The engineers contend that 
jet operation will be more complicated 
than piston planes and will require 
greater skills from the flight engineer. 

Petty ran into sharp challenges on 
this point from Eastern’s W. Glen 
Harlan. The FEIA president said 
Boeing had advised him that the flight 
engineer's job on the 707 jets would 
require a “greater technological back 
ground” than at present in piston air 
craft. Harlan countered that brochures 
and sales literature put out by the jet 
manufacturers stressed their compara 
tive simplicity. 

FEIA entered as an exhibit a paper 
attributed to B. A. Martin of Lockheed 
Aircraft, chief test pilot for the C-130 
program and now in charge of the 
atomic bomber project at Marietta, 
Ga., according to the engineers. 


Flight Security 


This 1954 paper predicted that the 
flight engineer will assume responsibil- 
ity for the security of jet flights and 
become a system manager. 

Job of the flight engineer, according 
to the exhibit, was at first primarily 
physical—he simply acted as another 
pair of hands for the pilot. This situa 
tion soon changed, the paper said, be- 
cause the pilots, not being required 
to operate power plants and systems, 
lost some of their familiarity with these 


related operations and leaned more and 
more heavily on the engineer. In jet 
operations, the contribution of the pilot 
to the flight 
minish, the exhibit said 
Besides the matter of the flight en 
gineer’s importance, working conditions 
were a major part of the FEIA presen 
tation to date Jack Robertson, chai 
man of Eastern’s chapter of the union, 


security of the will di 


was the chief witness in this area 


Hearing Issues 


Among the issues covered in this 
testimony werc 

e Flight hours per month—FEIA wants 
a guaranteed minimum of 70 

e Deadheading—the engineers want full 
pay instcad of half pay when deadhead 


The 


“positive” 


ing to or from assignments also 
want Eastern to provide 
reservations on the first available flight 
to an engineer deadheading back from 
a flight. Practice now, according to the 
testimony, frequently involves waiting 
with standbys at the gate and sometimes 
losing space to a revenue 
standby 
e Time off—engineers four-week 
vacations, minimum of 48 hr. off duty 
before start of vacation, minimum of 
48 consecutive hours off each month 

After the board hears the balance of 
the engineers’ presentation and East 
ern’s response, the pilots’ case will be 
gin. The ALPA-Eastern fact finding 
board—actually the same men hearing 
the present case—was set up Jan. 25 
Obviously an extension of time will b« 
required in this report, too, as ALPA’s 
case will hardly have begun at the end 
of the original 30-day period 

Ihe engineers are secking an average 
pay hike of 18%. Eastern offered 3 
then went up to 5‘ 


passe nger 


seek 














rupolev Tu-114, with one engine turning over, is parked next to An-10 Ukraine at a Russian airport. Tail of the An-10, a four-engine 
turboprop designed for Aeroflot’s rough field feeder operations, shows addition of outboard fin on stabilizer, indicating directional stability 


problems. Heater truck under nose of Tu-114 is typical of ground heating equipment at Russian airports. 


First Flight Photos of Soviet Tu-114 Turboprop 





. 


Tu-114 and other new Russian turbine-powered transports and the technology behind them have been described by Donald Douglas, Jr., 
as a serious threat to present U.S. position as top world supplier of commercial aircraft. The 12,000 eshp. Kuznetsov Kniz engines 
which power the Tu-114 probably represent the greatest U.S.S.R. lead in the transport field, as the West has no similar engine. 
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Planform view of the Tu-114 indicates that the aircraft has generally the same wing sweep as the Boeing 707 and the Douglas DC-8. How 


ever the Tu-114’s wing appears to have a higher aspect ratio which would make it more efficient for long range flight. Three fences are 


located on each semi-span to reduce the spanwise flow. Note change in taper ratio. 


Spacious dining accommodations are features of Aeroflot’s Tu-114 service. Table can seat six persons easily (above, left). At right, stew- 
ardess and chef prepare meal trays in aircraft's galley. Restaurant design has eight tables. 


AVIATION WEEK, February 24, 1958 








He does the mile in Z~4 seconds 
...80 you can do it in 6! 


His name is André Lesieur. He’s just pushing 40. And he But he doesn’t consider himself exceptional. All Air 
hasn’t run a mile since his schooldays. But he’s flown France pilots have similar records. That’s why you can 
many millions of miles...at the controls of Air France fly in comfort with confidence on Air France. 


airliners. Doing the mile in 7.4 seconds is just routine for 


, 9 - . . al 
André. It’s the average cruising speed of his Caravelle YX) 


7 


= 


jet. Soon he'll be flying a six-second mile across the 


Atlantic (and you can, too!) in new Air France Boeing 
AIR FRANCE/WORLD’S LARGEST AIRLINE 


707 jet airliners! Captain André Lesieur has over 10,000 
fir France airliner arrives or departs! 


flying hours, over 120 Atlantic crossings to his credit. ...every 3 minutes an 





RUSSIA’S four-turboprop [1-18 Moscow 
production at Moscow's Ilyushin plant. 


transport has been placed in assembly-line 
The new plane, which is scheduled to go into 


regular airline service this year, is being built in a section of the factory formerly used 


for manufacturing twin-engine II-14s. 


ll-18 To Fly Moscow- Vladivostok 


Moscow—Continuing its new em- 


phasis on low operating costs, Russia's 


state-owned airline, Aeroflot, is now 
looking bevond the Tu-104 turbojet 
transports for a more economical ait 
plane to serve its long-haul trans 
Siberian routes. 

With traffic rising spectacularly all 
along the Far Eastern route, the Soviet 
carrier plans to rush the Il-18 Moscow 
turboprop into service by summer or 
late fall. Aeroflot’s officials point out 
that the I-18, which will be built in 
75 and 100 passenger versions, can fly 
from Moscow to Vladivostok at “half 
the cost” of the 50-passenger l'u-104. 


Low Cost 


\ similarly strong note of low oper 
ating costs has been placed by the Rus- 
sians on the Tu-114 turboprop trans 
port (AW Feb. 17, p 38). 

Cruising speed of the II-18 is about 
400 mph. as compared with 500 mph 
for the ‘Tu-104 and 600 mph. for the 
Tu-114. However, the Il-18, which has 
a 3,100-mi. maximum range, can make 
the Vladivostok run with only one stop, 
compared to a minimum of two for 
the Tu-104. 

If necessary, the I]-18 can take off or 
land at anv Siberian field capable of 
handling the twin reciprocating engine 
I-14 

The Tu-104 


larger airports. 


Route Check 


On a Moscow-Vladivostok proving 
run last month, a Tu-104 covered the 
5,000 mi. in nine hours, 35 minutes 
flying time. It made stops at Omsk, 
Irkutsk and Khabarovsk. Scheduled 
time of the I-18 will be about one 
hour longer. 

According to Russian sources, high 
operating costs of the Tu-104 would 
be tolerable if Aeroflot’s trans-Siberian 
trafic had remained at the compara- 


requires considerably 
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tively light volume of three years ago 
But both cargo and passenger trafh« 
between the Far East and Moscow is 
climbing rapidly 

Complete traffic statistics are un 
available. In 1957, however, almost 
25,000 foreign passengers alone stopped 
at the central Siberian city of Irkutsk 
on Acroflot flights as compared with 
only 8,000 in 1955. Most of this in 
ternational trafic was headed to or 
from China, North Korea, Communist 
Vict Nam and Burma 

Construction of the huge Bratsk hy 
droelectric plant near Irkutsk, discovery 
of the Yakut diamond fields, increased 
Siberian oil, gas and metal prospecting 
and large-scale fur trapping have added 
to Aecroflot’s Far Eastern trafic boom. 


Decline in Passengers 
Continues in January 
load 
continued to 


decline in January following a down 
ward trend that began almost two vears 


Washington—Passenger factors 


on domestic trunklines 


ago 

Revenue passenger load factors for 
the carricrs’ January operations dropped 
to 59.06% —a decline of 1.40 percentage 
points from January, 1957. Monthly 
load factors have shown an increase over 
corresponding months of the previous 
year only three times in the past 22 
months 

However, the Januarv load factor 
represents a recovery from a_ decline 
experienced by the airlines in Novem 
her when the load factor fell to a low 
, 5.28° oO. 

Available seat-miles continued to rise 
spectacularly and, for the 12 months 
ended in January, passed the 40 billion 
mark for the first time, a 17.3% in 
crease over the same period in the pre 
ceding year. During the same period, 
revenue passenger-miles increased 12.6% 


to reach an all-time high of 24.65 
billion 

Revenue passenger-miles for Januar 
totaled 2.08 billion compared to 
billion in December and 1.79 billion 
in November. Available seat-miles in 
January were 3.52 billion, a 12.1 im 


crease over the previous January 


Concession Contract 
Given to Interstate 


Los Angeles—Board of Airport Con 
Angeles, after thre« 
study, 


mussioners of Los 
and one-half months 
thorized lease and operating agreement 
with the Interstate Co 
restaurant and giftstand 
operate the concession of 
and news 


have au 


negotiations 
nation-wide 
operator, to 
restaurants, cocktail lounges 
gif{tstands in the new Los Angeles Inter 
national Airport (AW Dec 2, p. 41 
This action by the Board of Airport 
Commissioners directs the Department 
of Airports Management to draft 
lease and operating with 
Interstate After the 
proves the lease, it will go to the Cit 


igrecment 
commission ap 


Council for approval 
Interstate, 
proposes to pa\ the Los 


now headquartered in Chi 
cago Angel 
Department of Airports 10% of 
food sales, 15% on “on sale” alcoholic 
beverages, 10% on “off sale” bottle 
and 12 on news-giftstand 
lhe company offers a minimun 
guarantee ranging from $700,000 in 
the first vear, 1960, to $1,625,000 in 
the 10th vear for a total of $11,075,001 
for the 10-vear period 

Interstate that a 
profits in excess of 8% on gross rev« 
nue be divided equally between th« 
city of Los Angeles and _ Interstate 
As part of the proposal, Interstate will 
move its corporate headquarters to Los 
Angeles within 12 months after sign 
ing the lease agreement 

The company says it will 
tween $14 million and $2 million for 
cquipment and leasehold improvements, 
including interior decoration. The con 
cession consists of one center complex 
restaurant, a restaurant for each of th« 
six satellite terminal buildings, six sate] 
lite cocktail lounges, a “Sky High” 
cocktail and food facility, an employes 
cafeteria and six satellite news-gift 
stands 

Other firms that submitted proposals 
were Hilton Hotels Corp., Fred Harve 
Co., Union News Co., Sports Service 
Corp., Airport Concessionaires Inc., 
Paul S. Cummings (Huddle Restau 
rants) and Rexall Drug 

Interstate also has airport restaurant 
concessions at San Francisco Interna 
tional, Sacramento Municipal, Charles 
ton, W. Va., airport; Detroit, Wayne 
Major; New Orleans Moisant, plus gift 
shops in various other airports 


og 
£TOS 


liquot 
items 


17 


also proposes 


invest b« 





Announcing... 


THE NEW JET-PROP 


rp 4 apg i 


Locat dewrce VISCOUNT 


LOCAL SERVICE VISCOUNT 


.-. anew short-sector aircraft to meet the high-frequency 
and economy demands of local service routes. 


Proved Performance 

Backed by over one million hours of world-wide oper- 
ating experience with over 250 Viscounts. Performance- 
proved Rolls-Royce jet-prop ‘“Dart’’ engines are 
unsurpassed for reliability and ease of maintenance. 


High-Density Capacity 

Accommodations for up to 65 passengers. Handsome 
interior furnishings are exceptionally hard wearing. 
Carry-on baggage racks are provided. 


Routing Flexibility 

Can operate from 5000’ runways (shorter with slightly 
reduced weight) ...can fly up to 5 short sectors with- 
out refueling or ground servicing. 


Fast Turn-Around 

Cargo can be loaded while #4 engine is running, driving 
generator and hydraulic pump, permitting internal 
starts ...underwing fueling (in addition to overwing) 
. .. integral passenger steps hydraulically operated. 


Built-In Passenger Appeal 

27 airlines report, ‘““wherever the Viscount flies, traffic 
figures rise’’—an average of 35%. Reason: jet-prop’s 
smooth, silent speed and comfort. Viscount is the 
plane more passengers ask for by name. 


Low Operating Costs 

As demonstrated by actual airline experience, Viscount 
operational costs are lowest of all modern 4-engine 
aircraft. The new local service Viscount will be highly 
economical even on the shortest routes. 


Rugged Construction 

In this Viscount development special attention has 
been paid to the conditions of low-level operation. The 
landing gear and systems operated in the landing and 
take-off cycle are particularly rugged. 


Further Information. .. 


For a complete cost analysis of your specific routes by 
an experienced Vickers engineering team, call or write: 
Christopher Clarkson, U.S. representative, 10 Rocke- 
feller Plaza, New York 20, N. Y. 


FROM THE WORLD LEADER IN JET-PROP AIRCRAFT 


YICKERS Exe ONT 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD... WEYBRIDGE, ENGLAND ¢ MEMBER COMPANY OF THE VICKERS GROUP 
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Pan American Markings—Old and New 


Pan American World Airways is repainting more than 140 aircraft and hundreds of ground service units to what company calls its “New 


Look.” 


of white fuselage with “Pan American” lettered in black above windows. Tail is marked with 8-tt. dia. blue globe with “PanAm” in white 


BOAC, BEA Overlap 


To Beat Competitors 


London—British Overseas Airways 
Corp. and British European Airways 
have signed an agreement allowing 
them to operate in each other's terr- 
tory. To compete with foreign airlines, 
BOAC will operate through any point 
in Europe. In return, BEA will be 
allowed to expand its services to Cairo, 
Beirut and ‘Tel Aviv. BEA will also 
operate services in the Persian Gulf on 
behalf of Cyprus Airways. 

The airlines said it had now become 
necessary for BOAC to step up its activ- 
ity in Europe, but that it did not want 
to deprive BEA of business. “If BOAC 
is given necessary freedom, it seems 
equitable that BEA should be given the 
opportunity ot obtaining an equivalent 
amount of work outside its own terri 
tory, a joint statement said. 

[he area most suitable 
cxpansion, the statement added, was 
the eastern coast of the Mediterra- 
nean, and natural terminals for extend- 
ing its routes to southeast Europe were 
provided by Beirut, ‘Tel Aviv and Cairo 

In the past, revenue received by both 
airlines from operations on common 
ground has been pooled. 


for BEA’s 


George Giles Named 
Riddle Airlines Head 


Miami—Riddle Airlines, Inc., direc 
tors have elected George L. Giles presi 
dent to succeed John Paul Riddle, who 
becomes chairman of the board. 

Spokesman for the airline had no 
explanation last week as to why the 
change was made, but said a statement 
would be forthcoming shortly. The all- 
cargo carner has been experiencing fi 
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troubles in developing 
awarded in 1956 bv the 
\cronautics Board. 

lor the fiscal vear ended June 30, 
1957, Riddle showed a net operating 
loss of $1,305,283 on revenues of $11, 
170,847. Following an aggressive de 
velopment of the new route pattern 
AW Nov. 26, 1956. p. +) trafhc 
failed to meet expectations and last 
December the airlines asked to suspend 
scrvices temporarily at Boston, Phila 
delphia, Jacksonville, Cincinnati and 
Cleveland. No action has been taken 


by the CAB, and Riddle now is fiving 


new 


Civil 


nancial 
routes 


one schedule a week to these points 
plus demand trips 

Last fall the carrier sought to increas¢ 
stock from 74 million t 
15 million shares. Request still is bi 
the Security Exchange Conn 
sion. Arthur Vining Davis, owner 


51% of Riddle stock, has ad 


41,008,000 toward pro rat 


its common 
fore 


ICC 
purchas¢ 
shares 

Giles, most recently engaged in busi 
1952 to 195 
was personal representative of the Se 
Defense in airport 


NATO 


new 


ness in Puerto Rico; from 


retary of construc 


tion work for 


Model Shows VC-10 Slats 


New photo of model of Vickers VC-10 long range jet transport shows mounting of four 


Rolls-Royce Conway engines at tail, with suppressors. 


Also visible is outline of full spar 


leading edge slats, and flaps and spoilers on trailing edge 


New paint job, shown on these two Super Stratocruisers at New York International airport, has light blue stripe running length 


ot 
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Your new way to fun in the sun! __ Saw — 
— WESTERN AIRLINES Champagne Flights to 
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For a perfect Arizona 
holiday stay at one of 
these distinguished 
hotels. For reserva- 
tions, write or wire the 
hotel of your choice 
or see your Western 
Travel Agent. Great news! Western’s famous Champagne Flights now serve 


Phoenix —and what a holiday you can have at its wonderful resorts! 

Arizona c Manon Relax in the sunshine — enjoy swimming, golf, riding. You'll get a 
wonderful desert tan and a new lease on life. 

Western’s Champagne Flights make flying to Phoenix part of your 

Camelback Inn fun. This is your finest way to travel—with the luxury of reserved 


e seats, vintage champagne, gourmet dining, and orchids for the ladies. 
There’s no extra fare—for this is Western’s way of starting your sun- 
H0 €L country holiday the moment you step aboard! 
Sam Wart | NZ WESTERN 


ud Westward Ho ’ AIRLINES 
The NCWAM 








SHORTLINES 





> Allegheny Airlines reports that it flew 
over 77,011,000 revenue passenger-miles 
last year. The airline registered a 136% 
increase in air freight and a 25% in 
crease in air mail. 


> British Overseas Airways Corp., which 
recently marked its first anniversary of 
Bristol Britannia service, says the turbo- 
prop transports have carried nearly 

500 passengers and flown some eight 
million miles during 26,000 hours on 
revenue earning services. First Britannia 
service was to South Africa. U. S. serv- 
ice was begun a few months ago. 


> Civil Aeronautics Board has granted 
Purdue Aeronautics Corp. an exemption 
permitting it to operate emergency 
cargo charter flights in foreign air trans 
portation between Aurora, IIl., and 
Anderson, Ind., and Oshawa, Ont., 
Canada until November. 


> Delta Air Lines reports that revenue 
passenger-miles last year showed a 16% 
increase over 1956, resulting in a pas- 
senger load factor of 57.76%. Gross 
revenues also increased 16%, but net 
earnings were down to $289,000 as com- 
pared with $791,138 earned in 1956. 


> Irish Airlines is scheduled to begin 
transatlantic service on April 28 using 
three Lockheed 1049H Constellations 
leased from Seaboard & Western Air- 
lines. The Irish carrier will operate three 
flights a week at first, increasing to daily 
flights as the summer tourist season in- 
creases. The flights will operate between 
New York and Shannon and Dublin. 
Henry W. Held has been named vice 
president (U.S.A.) to handle sales and 
administration and will locate in New 
York at the Irish House, 33 E. 50th 
St. Held was formerly traffic and sales 
manager for LAV—the Venezuelan Air- 
line. 


> Lake Central Airlines carried 164,618 
passengers 25,171,338 revenue passen 
ger-miles during 1957, up 17% and 
21% respectively over 1956. Passenger 
revenues were up 19% at $1,573,- 
208.60. 


> San Juan International Airport, Puerto 
Rico, handled 986,619 passengers dur- 
ing 1957, a 15% increase of 132,364 
over 1956. Revenue air cargo increased 
in 1957 to 42.6 million lb., 23% above 
the 34.5 million Ib. handled in 1956. 


> United Air Lines’ directors have de- 
clared a quarterly dividend of 124 cents 
per common share, payable March 15 to 
stockholders of record as of Feb. 14. 
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AIRLINE OBSERVER 


> Airlines are girding for a bitter round of labor negotiations this spring as 
unions begin to lay the groundwork for new demands tied-in with the 
operation of jet transports. One airline, Eastern, already has met in emer 
gency negotiations with three of its unions—Air Line Pilots Assn., Flight 
Engineers’ International Assn. and the International Assn. of Machinists 
Ihe latter union has set a March 2 strike date against both Eastern and 
United. Western and American are involved in emergency proceedings 
with ALPA in last-ditch attempts to stave off strikes. Strike threats will 
undoubtedly increase this year since airlines, caught in a profit squeez« 
as a result of mounting expenses, will not be so quick to compromise 
as they have been in the past. 


> France has agreed to renew discussions pertaining to its bilateral air 
agreement with the U.S. and talks are scheduled to be resumed in March. 
However, most observers suspect that France will be cool to a U.S. proposal 
that traffic rights to Houston be relinquished in exchange for a route to the 
West Coast (AW Feb. 17, p. 25). 


> Civil Aeronautics Board has reversed its decision to tighten restrictions on 
airline free-pass practices. The Board’s original decision late last vear to 
place a new interpretation on the section of the Civil Aeronautics Act gov 
erning free air transportation drew violent protests from airline emploves 
throughout the industry (AW Dec. 30, p. 34). The Board now admits that 
many of these practices “are of long standing and some of them appeat 
to have become imbedded in the industry's labor relations structure.’ Cur- 
rent interpretation of the law will be suspended until Sept. 1 to give Con 
gress an opportunity to consider the free pass problem 


> Bonanza Air Lines has asked the Civil Aeronautics Board for a guarantee 
of a $4.3 million loan from the First National Bank of Nevada at a 54% 
interest rate for 10 years. The loan, to be granted under the recently 
approved Equipment Guarantee Loan Act, will be used for the purchase of 
six Fairchild Friendship F-27 turboprop transports. 


P Port of Portland (Oregon) has demanded the removal of Air Force inter 
ceptor operations from Portland International airport. The Port claims that 
the airport’s use and development for civil purposes will be restricted as 
long as the interceptor squadron remains. It charges that a proposed safety 
corridor separating Century series jet fighters from private and commercial 
aircraft would cause “more flight delays than ever in the Portland area.’ 


> Air India International technical mission, headed by the airline’s general 
manager, is talking with Aeroflot representatives in Moscow on the possi- 
bilities of an air agreement covering direct air service between Moscow and 
New Delhi via Kabul. Discussions between the two airlines are the 
result of an invitation extended to India’s nationalized airline by the Russians. 


© Railroads can be expected to cut freight rates in a move to recapture 
their former share of the inter-city freight market. Freight trafic volume 
has declined steadily during the past decade and rail officials now feel that 
the loss can be attributed to the consistent climb of freight rates since 1945 
Although initial rate cuts will be confined to a limited number of com 
modities, the revised rate structure, if successful, may be expanded to cover a 
wide scope of shipments 


> Edo Airborne Loran has been selected as a basic long-range navigation 
system for turbine-powered transports by Pan American World Airways, 
Qantas, British Overseas Airways Corp. and Cubana. Command control 
and three-inch scope of the Edo Loran equipment scope are installed in the 
cockpit for pilot operation. 


> American Airlines is introducing a teletype system of issuing tickets to large 
users of transportation. Teletype is connected with a receiver modified to 
accept a continuous seven-part ticket form. Receiver, located in the compam 
purchasing the transportation, issues flight coupons for the passenger, audi 
tors’ coupon to be returned to American with payment and a coupon for 
the purchaser’s record. 
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45 TONS PER HOUR — In northern Norway, pilots of the U.S. Army’s 8th Helicopter Battalion carried loads of 
building materials, steel, electronic equipment, and even dynamite to mountain-top sites of micro-wave relay 
stations. The H-34As (Sikorsky S-58s) delivered their cargo at the rate of 114 tons every 2 minutes. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 





LIFTING THE LANTERN—An HR2S-1! 
(Sikorsky S-56) from the Second Marine Air- 
craft Wing places a 1740-pound lantern atop —_ ' 

anew 142-foot lighthouse at Cape Fear, N.C., 52 RESCUED—The crew of the grounded French freighter 
with only 6 inches of clearance on the sides. Pet-Ho were flown ashore near Casablanca, Morocco, by an 
Hovering stability for this difficult job was H-19 (Sikorsky S-55) of the Air Force’s Air Rescue Service, 
provided by Sikorsky’s Automatic Stabiliza- which is on duty around the world. All 52 of the crew were 
tion Equipment in the HR2S-1. rescued. The H-19 came from the U. S. base at Port Lyautey. 
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MORE S-58s FOR CHICAGO— The efficiency and convenience of helicopter shuttle service between Chicago's 
airports and the Loop area have meant vigorous growth for Chicago Helicopter Airways. The line has added two 
more Sikorsky S-58s to its fleet, for a total of five of these.craft. The S-58 is the largest and most versatile 
helicopter in commercial service anywhere in the world. 


—= ~ IKORSKY AIRCRAFT 


=P stRaTFORD. CONNECTICUT 


One of the Divisions of United Aircraft Corporation 
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WEDGE SHAPED fuselage on this artist’s conception of a high lift- 
drag ratio hypersonic aircraft creates a flow field which greatly 
increases lift by raising the positive pressure under the wing. 
configuration is derived from the theoretical shape suggested by 
Antonio Ferri (lower right) in which the flow field from the fuse- 





This 


the North 


lage covers the complete under surface of the wing. Landing and 
low speed flying would be problems on this type of aircraft. One 
answer to ease landing gear design might be to jettison part of the 
ventral fin before touchdown, as will be done with ventral fin of 
American X-15. 


Radical Configurations May Find Role in 


By J. S. Butz, Jr. 


New York—Wedge shaped fuselages 
ind biplane and triplane wing arrange- 
ments may be used at hypersonic 
speeds, as those that might be attained 
in re-entry from space, to raise lift-drag 
ratios to acceptable values 

Drag of interfering supersonic flow 
fields, which can be countered up to 
Mach 2 bv the area rule, becomes so 
critical in hypersonic flight that radical 
departures from current aircraft shapes 
necessary. 


mav become 


Ideal Forms 


\ large number of theoretically ideal 
aerodynamic forms are possible, but 
their actual usefulness will depend on 
how much they will have to be com- 
promised in meeting the heating, struc- 
tural, stability, and other requirements 
of hypersonic flying. They offer a start- 
ing point for strange-looking hypersonic 
and high supersonic aircraft proposals. 

However, establishment of the over- 
all validity of such proposals will have 
tc wait until they are flown or until 
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more complete design knowledge is 
available concerning behavior of struc 
tures at very high temperatures and 
the action of the atmosphere when 
pierced by a hypersonic bod 

As all the answers to these basic ques 
tions will not be available for 
years it is probable that the first vehiclk 
of Mach 10 and better will 
contemporary con 
extent, but as 


man 


capable 
resemble proven 


figurations to a great 


SMALL VALUE of angle (A) is necessary for 
low supersonic drag. Angle (A) and drag are 
both minimum for given length when maxi- 
mum thickness is at trailing edge. 


and materials improve hy 
personic aircraft could approach th« 
aerodynamic ideal 

Ihe success and economic feasibility 
of rocket powered boost glide aircraft 
and other man carrving hypersonic 
vehicles depends to a great extent on 
the basic drag reduction work now 
being conducted by gevernment lab 
oratories and private firms. 

In contrast to similar subsonic work 
wings and fuselages are rarely studied 
separately because the interference 
drag between two bodies in supersonic 
flow can easily double the drag of the 
bodies when considered alone. ‘Th< 
bright point in_ the that 
these interfering shock waves and flow 
fields can be arranged so that the 
cancel each other completely and 
theoretically reduce the wave drag duc 
to thickness to zero 

Original suggestion that supersonic 
flow fields could be canceled and the 
thickness drag eliminated was made bi 
A. Busemann at Rome in 1935, when 
comparatively few men were working 
on high-speed flow problems. Then 


knowledge 


picture 1S 
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ARTIST’S conception of how a practical aircraft might use reflecting planes to reduce wave 





drag. Flow fields originating on the forward wing sections would be reflected against the 






LIFTING 
> a SURFACE 

a PRESSURE 

FIELD 


rear surface and produce thrust.- Movable pylons supporting the reflecting surfaces would 





automatically adjust with Mach number to keep the proper spacing between the surfaces 






and the aircraft. 







































Push T dS Flight — 
: in 1937 C. Ferran expanded Bus« Che object is to present the inform 
ann’s proposition to the three-di tion in the most practical manner for , 
mensional case the acrodynamicist faced with the com 





Today a large number of researchers promises of design work. A presenta FLOW INTERFERENCE can be created by 


ire active in the U. S., some of whom _ tion of this kind that is rather widel surfaces and bodies placed in the envelop: 


have been studving the field since the referred to is the Douglas Aircraft Shown above. Envelope is created by turn 
Thirties. Prominent among these men Report No. SM-19181 bv four authors ™S the primary body around and drawing 
ire Antonio Ferri, who is now at the headed by FE. W. Graham new Mach cone. Flat surface above gen 
Polvtechnic Institute of Brooklvn and erates lift because flow from primary body 
R. T. Jones of the National Advisory Mach 3 Wave Drag gives it an angle of attack. Surface also 
Committee for Aeronautics. Others Basically two approaches are being reflects flow onto the rear portion of the 


who have contributed significantly to investigated to reduce wave drag abov primary body giving it thrust 




















drag reduction knowedge are R. ‘I Mach 3 ——_—________——_- a 
Whitcomb with the transonic area ¢@ Contouring and arranging the pri a 
rule, Max Heaslet and Harvard Lomax mary wing and body to produce favor SS ts 
who worked with similar ideas around able imterference and pressure fields : 
Mach 2, and A. J. Eggers, Jr., and Arca-rule no longer applies 
: = “}: Sache 
H. J. Allen at even greater speeds. All © Using auxiliary surfaces to intercept 
these men are with the NACA shock waves and flow fields from th« . 
Many contributions have also been  prmary body. (Busemann principle LAV 
made by industry. For instance, one Probably the most exhaustive work . a 
of the most important mathematical — publicly available on the principles in —_— 


tools used in high-speed studies today volved in both of these methods has BUSEMANN biplane theoretically has no 






originated with W. D. Haves in 1947 been written by Antonio Ferri wave drag due to thickness. Flow field 
when he was with North American Contouring and arranging a fuselage from forward section of each wing is in 
Much aircraft company effort is di- wing and empennage for very high _ tercepted by the parallel rear section of the 
rected toward reviewing and compiling Mach numbers bears no resemblance to opposite wing. Pressure on all sections is 
the output of theoretical investigators. today’s area rule. The aircraft's volume then equal and there is no drag 
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FROM ICARUS TO MACH NUMBERS: 


High-flight fasteners 
have come a long way! 


FREE: 
Send for 20-page 
Titanium Engineering 
Bulletin No. 5: 
“Properties of Ti-155A.” 
Get detailed technical 
information on properties, 


at 


ae fabrication, heat treatment, 
: and important design facts. 


* PSI 


| — 1625°F—1 HR—W.Q | 
+———1000°F—24 HRS. 4 
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ELONGATION, RED IN AREA, % 


40 60 8 
TEMPERATURE, °F 
ie Properties vs. Temperature of Heat 


There’s a good reason why today’s high-flying missiles 
and aircraft don’t suffer Icarus’ embarrassing fate 

of coming apart at the seams. One explanation is in the 
remarkable high-temperature strength of the new 
heat-treatable titanium alloys. 

Take Ti-155A for example. It has a density of only 
0.163 pounds per cubic inch. Yet, at room temperature, 
tensile strengths are guaranteed to 170,000 psi, making 
it the highest-strength titanium metal commercially 
available. Even at 800°F, tensile strengths of this 
heat-treatable titanium alloy run well over 120,000 psi, 
while the creep rate at 50,000 psi and 650°F is only 
0.000001 inches per inch per hour. 

In addition to its high tensile strength, Ti-155A 
also offers good impact strength, ductility and fatigue 
characteristics. Its shop practices have been well 
established and Ti-155A can readily be forged 
to heavy reductions. 

The result is an outstanding material for fasteners, 
forgings, extrusions, wire, rolled shapes— 
any place where a strong, light-weight, bar and 
forging stock is required. It’s readily available 
in commercial quantities—at prices competitive 
with other vacuum-melted metals. 


\ ; 
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TIMET Cop 

TITANIUM METALS CORPORATION 
\VY OF AMERICA 


233 Broadway, New York 7, N.Y. 





STAGED AIRCRAFT PROPOSAL made by Antonio Ferri is shown above in an artist's conception. Dr. Ferri believes that multi-stage air 
craft using air-breathing engines will be more economical than rocket-powered boost-glide aircraft over great ranges. Large first-stage aircraft 
would accelerate the second vehicle with the payload to supersonic speed and a high altitude. The second stage would use ramjets and the 
first turbojets. Spacing between the stages would be optimized for best drag reduction at some speed below separation speed which would 
afford the quickest acceleration and smallest fuel load. 
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smallest when the point of maximum — erat flow field coverit 


thickness is at the trailing edge Lhe wer surface his 
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incel the negative pr re which 


Wedge Wing, Fuselage normal on the Ippel ling surface ( or efficient 

g | mponents fo of svmmetrical superso wing chord Che supers 

rag, Ferri has suggested a shapes Busemann illustt 

har wing witl i wedge vol iT +} 

shaped wing with vedge fus« olved in 
I = 5 . . . 

ympletely below it. The theoret Antisymmetrical Contouring 


ideal configuration of this type 1 tri calls this tvpe of fuselage shap 


shock wave off each asvmmetrical 


‘ +} 
in accompanying sketch. In this at r isvmmetrical cont ng, and be 
zement pressure field created by th 
lge fuselage acts over the entire su e for lifting configurat 
of the flat plate wing and the con area rule is designed to re 
guration develops considerable lift thickness and is 
vhen the wing is at zero angle of attack rtical plane. Som 
As this configuration was intended | ry ire quite definite 
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Laboratory or Ground Support Equipment 
for Missiles or Aircraft 


Problem: TO MAKE 


2 2 00 simutrancous 


ELECTRICAL CONNECTIONS 


with limitless interchangeable 
combinations! 
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GAL: ELECTRIC CO. 


8439 Steller Drive * Culver City, Calif. « TExas 0-4701 


Dots show a pattern of one phase 
of test missile connections 





icflection occurs. The pressure on the 
two surfaces is also equal so there is no 
imbalance of pressure forces and no 
drag 

he practical application of this prin 
ciple to three-dimensional wings, which 
is being studied by Ferri and others, 1s 
best visualized by placing a flat surface 
points where the shock 


between th 


through the 
intersect midway 
wings and then remove the upper wing 
Now the flow from the forward posi 
tion of the wing is reflected to the 


rear section and the pressure drag is 


waves 


fain Zero 


Efficiency Limited 


Che most serious difficulty 
Busemann biplane idea is that it will 
operate efficiently at only one Mach 
number. For anv given speed the dis 
tance between the wings or the wing 
ind the reflecting surface must be held 
precisely or choking may occur and drag 
greatly increased because air begins to 
pill over the outside of the wings 

The accompanying drawings are an 
rtist’s conception of how reflecting su 
faces might possibly be put to practical 
use. The small reflecting planes above 
and below the wing are mounted on a 
pvlon which is automatically adjusted 
with Mach maintain the 
proper spacing 

Some proposals have included onl, 
reflecting surface under the wing in a 
biplane arrangement and the wing 
would probably be flat on top. High 
positive pressure created on the aft 
portion of the wing by this lower sut 
face adds to lift and decreased drag 
lhe surface above the wing in the tri- 
plane version would reduce wave drag 
even further but would counteract the 
lift generated by the lower plane if the 

ng and reflecting surfaces were verti- 


cally 


with the 


number to 


svmmetrical 


Problem Areas 


Main problems connected with oper 
ting these reflecting surfaces are the 
tructural one of supporting the very 
thin structure with a thin pylon, the 
mechanical one of automatically main 
iniug the proper gap and the frictional 
rag problem which 1s aggravated by in 
reasing the wetted area of the aircraft 
through the addition of the reflecting 
planes and pvlons 

It has also been pointed out that 
lowering the interference drag and wav« 
drag due to thickness has a_ beneficial 
cflect on the wave drag and vortex drag 
due to lift and the skin friction drag 

\ wide number of configurations are 
theoretically possible which could have 
.crv low wave drag through judicious 
placement of the aircraft components 
nd reflecting surfaces. Nacelles, ex 
ternal stores and other bodies can_ be 
placed so that favorable interference will 
climinate their drag due to thickness 
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Antonio” Fern 
urcraft be irnicd 
so that flow 
would 
of th 
Ferri made the suggestion after 
Wright Brothers dinner when he wa 
isked to comment on a 
by H. Julian Allen. He 
Mr. Allen’s belief that rocket-powered 
would be 
nomical for long-range flight than ai 
craft using continuous power developed 


Recenth proposed 
that small 
mother plan 
lation between the two 


eliminate the wave drag 


below 

field cancel 
virtuall 
small 

1 recent 
lecture given 
disagreed wit! 


boost-glide vehicles more ece 


Ferri con 
true uf 


by air-breathing 
tended that this would not be 
given to staging the 


engines 


consideration was 
aircraft as the glide vehicles would do 
by dropping away the rocket boosters 
[he first stage on the air-breathing svs 
tem, the mother plane, could return 
to its takeoff point as soon as it acceler 
ated the smaller ship with the payload 
up to flight speed and altitudes 

\ tv pc of wing which seems to be 
ideal for spreading out the volume of 
n aircraft so that favorabk 
ence fields might be created is the M 

W wing NACA 
Location of large bodies such as nacelles 
at the wing juncture where the sweep 
changes flow-disturbing 
contouring to be placed relatively clos« 
to the wing flow field that would be in 
fluenced, and thus increase the effective 
ness of the drag reduction modification 


interfer 


, 
suggested by the 


would allow 


Readying parts for heat treatment 


Whatever your problem may be, our 


engineering, development and pro 
duction facilities are at your disposa 


Write, wire or phone for informatior 
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Essexville, Michigan 
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High-Speed Treads 
707 


Set for Boeing 


+ + 


Boeing 707 } ranspo 
vithstanding 
ind takeoff speeds up to 200 mph. D 
eloped bv the Firestone Tire & Rubb 
Co., the high-speed tires 1 t 
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mercial aircraft tire 
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tread design. Boeing 707 
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IS YOUR PROBLEM 

HIGH TEMPERATURE 
BRAZING 

OF SUPER ALLOYS ? 


Stalker facilities include ex- 
perienced personnel, pro- 
duction and test equipment, 
and certificates for the 
fabrication, welding or high 
temperature brazing of 
prototype or production lots 
of jet, ram jet or missile 
components. 


We specialize in working 
with superalloys including 
A-286, 17-7, Nimonics, 
Inconel, Hastelloy, Molyb- 
denum and other stainless 
steels with special tech- 
niques and processes to 
insure successful brazing of 
metals containing aluminum 
and titanium. 








ICKER$ CONTINUING 
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BOEING 707 —Variable 
displacement pumps for utility 
system and flight controls, 
hydraulic motors for wing flap 
drive, constant speed motor 
for air compressor drive... 
all Vickers equipment. 


Vickers Incorporated, the world’s largest manufacturer of oil hydraulic equipment, continues 
to supply lightweight, dependable hydraulic equipment for advanced aircraft applications. Since 
the introduction of the Vickers fixed and variable displacement axial piston pumps and motors 
for aircraft use in 1940, marking the beginning of the modern era in aircraft hydraulic system 
design, Vickers has consistently advanced the “state of the art:’ This extensive experience is 
reflected in the reliability of Vickers equipment which is installed on virtually every current U.S. 
military and commercial airplane as well as several aircraft registered in more than forty countries. 


For further information, write for Brochure A-5200-ES. 











DOUGLAS DC-8 — Variable 
displacement pumps for utility 
systems and flight controls 
hydraulic motors for horizontal 
stabilizer actuation, constant 
speed motor for air compressor 
drive . . . all Vickers equipment. 

















LOCKHEED ELECTRA =— Oil 
cooled electric motor pumps for 
utility system and flight control, 
hydraulic motors for speed brake 
and wing flap drives, constant 
speed motor for air compressor 
drive ... all Vickers equipment. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


ADMINISTRATIVE and 


Aero Hydraulics Division—Engineering, Sales and Service Offices: 
TORRANCE, CALIFORNIA 
ENGINEERING CENTER 


3201 Lomita Bivd. + P.O. Box 2003 
Department 1462 «+ Detroit 32, Mich. 


Torrance, California 
Aero Hydraulics Division District Sales and Service Offices: 

Albertson, Long Island, N. Y., 882 Willis Ave. «+ Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE: “ROY” 1149 « CABLE: Videt 

OVERSEAS REPRESENTATIVE: 
The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 
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Rocket-powered weapon is launched from destroyer after interlocking fire control system has utilized data from ship’s sonar gear. 


Destroyer Fires Rocket-Boost ‘Torpedo 


Destroyer 5-in. gun mount is launch platform for RAT (rocket-assisted torpedo). Weapon can be used on most U. S. destroyers. 
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Long-range camera stops RAT in flight (left), shows airframe separating from the torpedo (right). Sheet-metal frame is loosed when straps 
are blown off at proper place in flight by pre-set timing device. Missile’s range is several miles. 


Pasadena—Rocket engine drives a light- 
weight acoustic-homing torpedo devel- 
oped by Naval Ordnance Test Station at 
China Lake, Calif., and now on opera- 
tional status with fleet units. Designated 
RAT  (rocket-assisted anti-submarine 
weapon), device allows surface vessel to 
wage submarine warfare from a distance, 
without leaving assigned station. Navy 
says RAT can be installed on any surface 
ship having standard 5-in. anti-aircraft 
gun mounts, but emphasis is on destroyer 
use (AW Feb. 17, p. 32). After launch- 
ing, RAT flies to target area where ait- 
frame is separated from torpedo. Weapon 
then is lowered to water by parachute, 
homes on target. Rocket engine uses 
solid-propellant fuel. A fire control sys- 
tem uses analog computer which pro- 
grams missile flight, utilizing ship's 
sonar data. 
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Drawing shows RAT settling into water after deceleration by parachute, then homing on 
submarine (above). Drawing below shows airframe vanes, straps. 
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RADAR INTELLIGENCE 
FOR ALL APPLICATIONS 


Produced at 
DAYSTROM INSTRUMENT 
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Daystrom Instrument meets today’s rigid requirements for Missile 
Control Equipment. 


Our engineers and production specialists are qualified, ready and 
anxious to assist in your programs. Our new 350,000 sq. ft. plant is 
completely equipped with the most modern manufacturing and test 
facilities for the production of electronic and electro-mechanical products. 


Be among our satisfied customers in the Armed Services and 
Industry. Contact us for complete information on how we can help you. 


Remember — Reliability Is A Must At Daystrom Instrument. 


DAYSTROM INSTRUMENT 


Division of Daystrom, Inc. 


ARCHBALD, PENNA. 





Visit Our Booths Nos. 1802 through 1810 IRE Show, March 24-27th 
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SPACE cubicle instruments (left) control blowers, television set, co mmunications. 


Farrell Ordeal Valuable Space Test 


San Antonio— Volunteer Airman 
Donald G. Farrell, in a space flight ex- 
periment at the Air Force School of 
\viation Medicine, spent seven days in 
1 completely sealed test chamber living 
in an environment maintained at a sim 
ulated altitude of 18,000 ft. Tempera- 
ture was kept at about 75 deg., and 
humidity averaged 50%. 

Farrell emerged from the experiment 
in apparent good health and good spir 
its. Although signs of fatigue appeared 
in his handling of problems Thursday 
night and Friday, there was no psycho 
logical breakdown. No actual findings 
will be reported until the Aero Medical 
Assn. meeting Mar. 24-26 in Washing- 
ton, D.C 

Although the experimental 
cabin was sealed and self-contained dur 
ing the week long test, the unit’s water 
recirculation system was not used. Far 
rell carried his fresh water in the cabin, 
and liquid and solid wastes were stored 
in sealed containers. 

Farrell had a week’s supply of food 
with him. There was no refrigeration, 
so no fresh food could be used. Food 
was of a tvpe generally available in cans 
ind other containers. He was not on 
emergency type rations. 

Air in the cabin was dehumidified, 
ind oxygen was added as needed. Car 
bon dioxide was eliminated by a bar 
alyme absorbent. 

Farrell lived and worked in a 28 hr. 
dev which was broken down into two 
14 hr. cveles. This cvcle included two 
feur hour work periods, a four hour 
period for sleep, an hour and a half for 
relaxation and a half hour hygiene, ex 
ercise and similar purposes. 

In the work periods, Farrell solved 


space 
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problems on a console which was 
equipped with lights and 
Cabin was also equipped with a portable 
TV screen on which other problems 
were flashed to him 

Generally, Farrell was confined in a 
fairly pleasant environment in terms of 
temperature, humidity, 
The experiment was aimed at finding 
his particular reactions to confinement 
in these conditions under the work cvcle 
imposed. Since all people react differ 
ently, findings will be qualified by the 
tact that thev pertain specifically only 
to Farrell. 

The Farrell experiment provided a 
valuable test for the space cabin equip 
ment. Further tests of similar duration 
and other for shorter periods are 
planned, although a definite schedule 
hasn’t been established. Testing with 
this simulation gear will continue even 
after manned space flight has been ac- 
complished 

Che Farrell test will also provide valu 
able material for planning of the vital 
work-speed cycles for space crews 
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Space Programs Pace 
Navy Weapon Trends 
Navy 


space 


Washington—Futurc weapon 
trends will include programs, 
greater use of the weapon system con 
cept and greater coordination among 
bureaus under the new “lead bureau” 
system, Rear Admiral F. S. Withington, 
outgoing chief of the Bureau of Ord- 
nance said last week. 

Adm. Withington also suggested five 
ways to attack “an equation which 


goes like this—higher performancc 


At right, 


] iis 
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st plus more acu naintenance prol 
lems.” Lhe are 

e Ingenuity and sound thinking in th 
initial engineering concept 

e More realistic specifications. 

e Cost-conscious engineering. 

e Value engineering—The use whene' 
possible of standard stock items 

e Reduction in the number of actua 
developments, and 


} 


hardware missile 
growth programs 
Adm. Withington will be replaced 
by Rear Adm. Paul D. Stroop, now on 
duty with the Taiwan Patrol Force 
Adm. Stroop was deputy and assistant 
hief of the Bureau of Ordnance from 
late 1954 until early 1957. He also is a 
commander of the Naval Ord 
Test Station, China Lake, Calif., 
ind former senior Navv member of the 
We ipon Systems Evaluation Group 
Adm. Withington, speaking at an 
American Ordnance Assn. meeting here 
‘generally optimistic” 


former 
nancc 


rave a number of 


predictions on Navy weapon trends, in 
cluding 

e Trend toward weapon system devel 
opment will continue, and there will be 
fewer developments 

e Integration and coordination of de 
velopment effort in cases where morc 
than one burcau is involved, will con 
tinue to improve under the newly es 
tablished “lead bureau’ 
e Bureau of Ordnance will continue to 
decentralize the direction of develop 
ment projects to its laboratories 

e “Within the framework of a national 
program the Navy will play an impor 
tant role in satellite and related de- 
vclopments.’ 

Adm. Withington also added his 
voice to the widespread criticism that 
“there are currently far too many com 
mittees and reviewing authorities.’ 


svstem 





One hundred 


to one 


inches are sensitive to 


Fenwal Continuous Fire and Over-Heat Detectors are 
selective — at a given temperature there is a rapid decline 
in the resistance of the circuit and a signal is given. There’s 
no heat averaging — if 100 inches is over-heated or just one 
inch the alarm is sure — never false. That's reliable precise 
sensing! 

There are no tubes, transistors, relays or moving parts; 
assembly is quick and easy. Shock and vibration will not 
bother them and their low impedance prevents false alarms 
due to moisture. But that’s just part of Fenwal’s Continuous 
Fire and Over-Heat story. Each zone is unaffected by any 
other — you can have several temperatures in a series! 

Fenwal was first to develop a Continuous Fire and Over- 
Heat Detector — and its present systems have this 10 years’ 
engineering development experience. There is a Fenwal Fire 
Detector to fit your requirements. Maximum reliability is 
designed into each unit! 

More Fenwal unit Fire Detectors are now flying than any 
other make. That’s the best experience testimonial you can 
get! Drop us a line at Fenwal Incorporated, Aviation 
Products Division, 122 Pleasant Street, Ashland, Mass., and 
we'll send you our catalog — or our Sales Engineer, which- 
ever you want. 


over-heat with Fenwal Fire and Over-Heat Detectors 





These planes are flight-proving Fenwal’s Continuous Fire 
Detector System under actual operating conditions. 


CONTROLS TEMPERATURE... PRECISELY 





French Full Pressure Suit Has 
Capability for Use in Space 


Paris—F'ull pressure suit under devel- 
opment by French air force physiologi 
cal technicians has equivalent capabili 
ties to U.S. designs. 

Research and development at Bre- 
tigny, French air force flight test center 
south of Paris, closely follows USAF 
results 

Recent tests indicate that the French 
have full pressure suit prototypes which 
are capable of protecting man in space 
flight 

However, lack of funds and skilled 
personnel are holding back progress 

Full pressure suit in completed form 
is not expected before middle of 1959 
or early 1960, according to Dr. Jean 
Colin, French air force director of 
physiological studies on flying suits 

One prototype full pressure suit re 
sembles USAF’s new lightweight full 
pressure suit (AW Dec. 9, p. 29). Big- 
gest difficulty is with helmet design, 
which is a series of compromises. Un 
like U. S. suit, pilot cannot don com- 
plete outfit by himself and must rely 
on ground personnel. Pilot can pos 
sibly undress alone. Complete donning 
time runs about 10-15 min. 

Helmet is attached by use of 
ball-bearing race and one slip-ring 
ivound neck area. Helmet tie-down is 
ichieved with nylon straps at each side 
of slip-ring and attached to shoulder of 
suit. 

I'wo visors are provided, one sun- 
visor type and other as face-plate visor. 
lace visor is opened and closed by pilot 
nd is normally closed most of the time 
Both face and sun visors are articulated 
on hinge points at the ear points. Face 
visor seals in latex rubber gasket and 
opens upward over pilot's head 

Field of vision extends past limits 
of side vision and equals 180 deg 
plate visor also is equipped with finc 
wire heating elements to eliminate fog 
ging 

Acoustic values are not as good as 
¥rench would like, but problem is ex 
pected to be resolved soon. Microphone 
is integral part of helmet as well as ear 
phones, with the former placed in front 
and lower than pilot’s lips. 

Exterior of helmet 1s laver-bonded 
plastic and interior contains padding 
for crash protection. French tried fish- 
bowl type helmet a few vears ago, but 
rejected it primarily due to lack of crash 
protection. 

Present helmet weight is considered 
much too heavy, approximately 74 Ib., 
with no immediate hopes of alleviation. 

Wiring for communication and de- 
fogging elements exits to left under 
chin. 


one 


Face 


AVIATION WEEK, February 24, 1958 


Oxygen supply is located at rear 
of pilot’s head. Exhaust valve is located 
at left rear, indicating attempts at rota 
tional oxygen flow within the helmet 
Helmet configuration appears to allow 
greater head movement compared to 
USAF’s latest published version of full 
pressure suit 

Suit itself is composed of three lay 
crs: outside is nvylon-cotton, middle 
laver is rubberized airtight fabric and 
extends up to neck seal, and third lavet 
on the interior, is almost identical with 
that of the 
about one inch apart over entire su 
face for ventilation purposes. Unique 
feature of continuation of cos 
tume to toes, with ordinary boots worn 
as foot 

Electric heating is integrated in 
lating laver. Leather gloves lined with 
silk and rubberized 


re worn over th« 


second but contains holes 


suit 1s 


covering 


venti 


intermediate vel 
sealed wrists of the 


sult 


FRENCH AIR FORCE high altitude partial 
pressure suit is on operational status. Mavi 
100,000 ft. 
dummy 


mum altitude permissible is 
Similar to American T-1, 
shows capstan bladders on legs and arms 


model 


and oxygen hook-up to face visor. Zippers 
across shoulders and down inside calfs of 
legs permit donning suit in minimum of 
time. T-coupling at chest has covered hose 
connection leading to chest bladder. Anti-G 
pressure connection for stomach and legs is 
hidden on dummy pilot's left side while 
dangling hose visible just behind plastic 
chair is for oxygen supply. Black material 
under armpits is elastic panel for free arm 
movements. Boots are standard flight equip- 
ment while gloves shown have been im- 
proved to include pressure bladder 
back of hand extending to finger tips. Long 
underwear is worn under nylon-cotton suit 


and extends to neck and ankles. 


over 


wrists, 


Full 


designed to 


pressure studies 


fit most French high-alti 
urcraft ejection scats In over 
suit would float pilot afte: 


Emergency ox 


tude 
water bailout 
separation from chair 
gen supply after bail-out has been pri 
vided, but studies are incomplete. ‘T\ 
tal weight of helmet and suit is un 
known. but would probably be 
16 Ib. without ind other 
ment 
Various 
tested 
1 pressure 


ATOUTK 
boots cCqulp 
combinations ar being 
toward obtaining 
in the 
ing pilot good freedom of 
ind relative comfort. As vet no French 


has reached opera 


with a Icw 
capsule suit allow 


movement 


full pressure suit 


tional stage 


Defense Management 
Shortcomings Cited 


Dallas—Defen ffort should be 1 
nized under cfhaient mana 
nent principles and the power of Dé 
fons Department 
hamper miulitar should 
curtailed, Brig. Gen. R. | Gale 
USMC (Ret.) told the Dallas Alrpowe! 

Council recent! 
Speaking at a briefing of Dalla 
Galer als 


interservice rivaln 


ommiuttees t 
lh 


ogTams 


ncssmen on missile programs 
criticized the use of 

1 “whipping boy” for shortcoming 
in the U. S. defense effort 

Gale of engineering pro 
grams for Aircraft Corp. an 
Nav Bure ul 
Missile Divi 


is manager 
lemco 
was formerly head of the 
of Acronautic Guided 
sion 

Galer made these three recommenda 
tions for 
gram 
e Return congressmen and senators to 
rather than 


ome expe rt 


improving the defense pr 


passing necessary legislation 
having them attempt to be« 


strategy or ] 


on military scientific dev 
opments 

© Reduce drastically the size of the De 
partment of Defense so its officials wil 
stop trving to be scientists and militar 
strategists and will stick to their man 
agement functions 

e Return budgeting, and comptrolling 
staff rather than 


them to act as an exect 


experts to functions 
permitting 
tive agency 

Galer criticized th« 
committees, 
government which have to be convince¢ 
individually that step 
taken and which, if thev do not 
the authority to approve or disapprove 


labvrinth of 


bureaus and echelons of 


each must bc 
have 
a project, are usually in a position to 
pigeonhole, delay and harass.” 
Concept of budgeting a five or 

vear program on a one vear basis, then 
auditing the funds as threc 
times before they are spent, was termed 
ridiculous. “If it were 
we might live with it, but gentlemen 


many as 


only ridiculous 
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in the Atmosphere ! 


Infrared Systems, Developed by SERVO, 
Put Super-Sensing in Defensive and Reconnaissance Weapons Systems 


Is it a missile-killer, screaming up with its infrared terminal guidance fixed unerringly 

on the invading jet or rocket? Or is it a BAS (Battle Area Surveillance) drone, 

using infrared to relay to command headquarters the revealing live picture, day or night, 

of enemy disposition, actions, and concentrations? Or is it fire control against opposition 
surface forces—land or sea—based on the sure, unshakable direction of infrared sensing? 
Infrared intelligence is the fast growing key factor in the most effective use of modern 
weapons systems ...and Servo Corporation of America has produced more infrared systems 
for military use than anyone else in the world. 


Servo Corporation is equally outstanding in the development and production of ground 
support systems. Its exclusive electronics equipment for use in designing, building, testing, 
and control of missile systems is without challenge. Also setting new standards of 
performance in their fields are the SERVOFLIGHT UHF and VHF Quasi-Doppler 
} Direction Finders for tactical air traffic control and electronic intelligence. 

IR Reconnaissance 

And Servo Corporation’s exclusive airborne DRT (Dead Reckoning Tracer) has no equal, 

anywhere. Aboard the Navy’s AEW picket planes, it traces out the position and 

Anti-Submarine Warfare direction of the aircraft at every moment during its flight. A light-weight version which 
includes automatic navigation features is being produced for the Air Force. 


IR Missile Guidance 


Battle Area Surveillance 
For full information on infrared systems, either components or complete weapons systems, 


IR Fire Control and on how Servo Corporation’s talents, experience, and capacities can assist in problems related 
to infrared, electronics, optics, and related fields—please call, wire, or write: 


SERVO CORPORATION OF AMERICA 
20-20 Jericho Turnpike New Hyde Park, L.1., N.Y. 


IR Bombing System 











it is increasing the cost of operation a 
whole order of magnitude,” Galer said. 

The Temco official pointed out the 
irony in a Navy award to a top scientist 
at Naval Ordnance Test Station for 
development of the Sidewinder infrared- 
guided missile. 

Galer said the missile was developed in 


spite of repeated failure to secure fund- 
ing “from the technical-strategists in 
the Department of Defense and Bureau 
. os 


of the Budget.” He said the job was 

' oe ” oat cen | 

done with “black market” research and 2° 

] ] : . . . ‘ —_ 

development funds milked from other 

plograms. LIQUID fluorine is transferred under pressure of helium gas in this tank truck. 
Galer also observed that many con- 

gressional and Defense Department fig 


ures now calling for increased military Tank Truck Hauls Liquid Fluorine 


efforts were cutting the budget, reduc- 

ing the strength of the armed services J a ‘ MR 5 : 

and blocking long-range space programs In 5,000-lb. L nits Cross-Country 

i vear ago = 
Dallas group was advised to examine First tank truck designed to carry Both companies are test firing prot 

the record of outspoken leaders who are commercial shipments of liquid fluorine type rocket engines which use liqui 

calling for a stop to “interservice squab cross-country is now in operation fluorine as the oxidizer 

bles that have held up the missile pro- Owned by the General Chemical The fluorine shipping umit, built bi 

grams.” Galer said service competition Division of Allied Chemical & Dve \ir Products, In is actually three 

is being used as a whipping bov and Corp., the truck has been carrying — tanks, one inside the other. The inner 

should be thoroughly scrutinized. He  5,000-lb. units of liquid fluorine on a most tank, made of Monel, carries th 

said something is very strange when regularly scheduled basis from General's liquid fluorine. It is surrounded by a 

two similar missiies like Atlas and Titan plant in Baton Rouge, La., to “con- _ stainless steel tank filled with the liquid 

are considered a good example of  sumers from New York to Calif.” Of nitrogen refrigerant The third and 

backup to insure performance, and Ju- these consumers, Bell Aircraft Corp. in outermost envelope is constructed of 

piter and Thor are called horrible du- Buffalo and Rocketdyne Division ot a mild steel, carries 4 granulated insulat 


plications North American Aviation, Inc. in _ ing material and is under vacuum. Th 


“Somehow this logic leaves me rather Canoga Park are, perhaps, the two most fluorine is transferred under pressut 


confused,’ Galer said important. f helium gas 








“ JOHNNY-ON-THE-SPOT” 


Ready, willing and able to meet the 
needs of the aviation industry — 
that’s “Johnny-On-The- Spot,” 
Air Associates’ new trade figure. 


Johnny is a visual representation 
of the alert, dependable service 
for which Air Associates is 
famous from Coast to coast. He’s 
your assurance that Air Associ- 
ates’ complete stock of parts and 
supplies — the most extensive in 
the industry —is always at your 
disposal, at prices made possible 
by volume purchasing. 





Serving the Nation in Aviation 
There are Air Associates branches at: 


Dallas, Tex. 
Atlanta, Ga. oe San Francisco, Calif. 
‘ Glendale, Calif. 
Chicago, Ill. Teterboro, N. J. 


A division of Electronic Communications, Inc. Miami, Fla. 
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NEW TOOL 

FOR USAF’s 
NEW TRAINING 
CONCEPT! 


To increase 

Air Force Cadets’ proficiency 
as they move into combat jets, 
Cessna’s 1-37 jet trainer 

is now in operation. 
Advantages: 

unique side-by-side seating, 
slow landings 

with high speeds 

and high-altitude performance, 
easy handling. 

Cadets learn faster, 

USAF saves time, 

money. 


CESSNA AIRCRAFT CO., WICHITA, KANS. 





Interceptor Cockpit Test Model 

Possible configuration for a future cockpit for a 2-engine interceptor-type aircraft was 
unveiled by Lear, Inc., at recent symposium in Dayton, Ohio. Configuration was developed 
under Lear's contract with WADC, is not necessarily a configuration per se, rather tests 
number of ideas. Notable change is flight control stick at far right, which twists clockwise 
and counterclockwise to give yaw control and replace rudder pedals. Engine gages make use 
of analog computer to give engine command data as well as actual condition information, 
with provisions for direct readings in case of computer failure. Central part of display is 
extension of WADC phase II panel with substitution of full three-axis freedom for atti- 
tude sphere, making azimuth readable on same instrument as pitch and roll. This display 
will be for next generation of USAF weapon systems, succeeding the phase II panel which 
is incorporated into production F-105 and F-106 aircraft. 


PRODUCTION BRIEFING ‘“ Atlantic Research Corp., Alexandria, 


1., reports installation of high temper- 
iture (6,0001 spray coating equipment 
Sundstrand Machine Tool Co., Den for coating with ceramic and metallic 
er, Colo., has purchased the American — films. Coating thicknesses from .005 to 
Machine and Foundry Co.’s Turbo Di- 025 in. may be applied with the equip 
vision at Pacoima, Calif Turbo, a ment. 
leading producer of auxiliary power 
units for missiles, will now operate as Correction 
the Sundstrand-Turbo Division of the 
Sundstrand Machine Tool Co Noting that design stress levels in the 
skin used on de Havilland Aircraft Co 
Santa Fe Western Corp., Albuquer- Comet turbojet transport fuselage hay 
que, N. M., has acquired controlling been so reduced that the structure 
interest in Titanium Fabricators Inc., should remain free from fatigue cracks 
Burbank, Calif., and will assist in direct- over a period six times its commercial 
ing management of the firm. Missile life, Aviation WeEerxK reported 
manufacturers are reportedly interested should a crack be imposed by service 
in the Burbank company’s line of tita- | damage, it could be expected to spread 
nium pressure vessels, which are pro- slowly—at no more than in. per flight 
duced by hot-spinning techniques. cycle.” (AW Jan. 13, p. 96.) De Havil 
land reports this statement should hav« 
read “ . Should a crack be imposed 
Aeronca Manufacturing Corp., Mid- by service damage, it could be expected 
dletown, Ohio, has placed its Research to spread slowly. Crack propagation 
Division at Baltimore, Md., under the _ tests show that when a crack of up to 
control of its director of engineering in 3 im. is introduced by service damage 
in effort to coordinate more closely the 2,000 pressure cycles—the equivalent of 
engineering activities at the two places 6,000 flying hours—could be applied 
Kesearch Division is now designated the _ before it spread at a rate of 0.1 in. per 
Raltimore Facility load cycle.” 
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Arthur A. Nichols 


Gerotor pumps as a power source 
for hydraulic servo systems 


Some interesting new applications tor 
Gerotor pumps have been developed in 
recent times involving specialized prob- 
lems in hydraulic servo systems. 


One of these problems took us into 
marine service where a new type of 
anti-roll fin was developed for a large 
ship. This stabilizer is a ponderous 
affair and its positioning in respons¢ 
to the condition of the sea has to be 
prompt, smooth, and positive. 

To do this job, the 

marine engineers 

developed a hy- 

draulic servo sys- 

tem and a Gerotor 

pump was seiect- 


| ed to work with 
| the sensing ele- 
|} ments to prov ide 


control power t 
the main actua 
tor. Otherapplica 
tions of a simila 
nature have been made in the steering 
Systems of battles} Ips al d other heavy y 
vessels and the positioning of hydraulic 
pistons in other types of service. Ou 
experience in servo work of this type 
is yours for the asking 


Fig. 1 Multiple 
element pump 


} 


ered vy 


Important advantages are off 
the Geroto1 pump for servo control a] 

plications. It is a positive displac« 

ment pump and provides a smooth 
power flow from one end of the pump- 
ing cycie to the othe: Unlike othe 
types of pumps which tend to quit work 


lat the low end of the speed range 


Cerotor ay nont the job and 


pro ae po five power to the extreme / 
low range. Thus, they are exceptionally 


responsive in servo systems. 


The Gerotor pump is a form of internal 
gear pump—simpile and con pact 
basic design, (has only two moving 
ame} It is lightweight, valveless, 
provides exceptional performance and 
has low wear over a long service lifé 
In addition it is balanced and extreme 
ly quiet in operation. 


Common applications for Gerotor 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis 
siles, and similar installations. 


Technical information plus complete 
custom engineering and precision mar 
ufacturing facilities are available to 
help you obtain the right pump to meet 
your performance specifications, Oop- 
erational requirements, envelope cot 
figuration and optimum plumbing. 
Your inquiry is invited 


W. H. NICHOLS CO. 


48 Woerd Ave., Waltham 54, Mass. 
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SOVIET ICBM aimed to strike USAF’s first ICBM launching sites at Ft. Warren, Wyoming, 


USAF, Army Wage Battle 


By James A. Fusca 


Competition between Army and 
Air Force over which service is to de- 
velop and operate U.S. missile de- 
fense systems is growing steadily more 
intense. Army is fighting for operational 
responsibility for the Nike-Zeus anti 
missile missile system which it has been 
assigned to develop. USAF claims Nike- 
Zeus is unsophisticated and inadequate 
in comparison with USAF’s competing 
Wizard system. 

Faults and virtues 
are being discussed 
freely as both 
from Administration 
Capitol Hill 

Rivalry continues to increase despite 
decision last month by Defense Secre- 
tary Neil H. McElroy dividing responsi- 


of both systems 
more and more 
seck support 
and on 


SeETVICES 
leaders 
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bility, assigning Air Force to install a 
missile detection radar network in the 
Far North and Army to develop its 
Nike-Zeus system for installation here 
in the U.S. 


Radar Sites 


Missile detection radar sites making 
up the Arctic Warning Line and the 
Nike-Zeus program have been placed 
under the Defense Department’s Ad- 
vanced Research Projects Agency and 
its newly-appointed director Roy W 
Johnson. 


Following United 


picture of the 
States’ planned missile defense program 
is emerging: 

e Arctic Warning Line. 


Three long- 
range missile detection radar «stations 
will be established in the Arctic: one 
in Fairbanks, Alaska, another in Thule, 








would be detected and tracked by . . . 


for Control of 


Greenland, and a third in another for 
eign territory radars will be 
capable of covering all of Russia. The 
are expected to be operational in 1960 
© Nike-Zeus. Apparently chosen be 
cause it was farther along than Wizard 
(some hardware exists for Nike-Zeus 

none for Wizard), the Army svstem em- 
plovs three radars to detect, acquire and 
track an incoming missile, a fourth 
radar to track the anti-missile missile 
Army says under present budget allow 
ances Nike-Zeus will be operational in 
1964, but belicves that on a crash basis 
with more money it could be ready in 
1962 

e Plato. A_ third anti-missik 
svstem called Plato has been under de 
velopment for the Army. Plato is de 
signed as a relatively mobile svstem fot 
defense of U. S. and allied field 


These 


missile 


irmies 
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Missile Defense Systems 


nd_ critical overseas _ installations 
igainst intermediate range ballistic mis 
siles 

Most authorities in the missile de- 
fense field are emphatic in stating that 
no really successful defense against an 
ICBM or IRBM is possible with any of 
the proposed systems. Anticipated “kill 
probabiitv” of these systems will — be 
only about 25%. Our objective, they 
sav, should be to install the most effec- 
tive systems now available with the clear 
understanding that they are logistic 
investments for utilizing future ad- 
vances in the field.* 


Arctic Warning Line 


At each of the three long-range mis- 
sile detection radar stations that make 
up the Arctic Warning Line there will 
be two types of radar equipment. Both 
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tvpes of radar will be capable of de 
tecting incoming missiles at ranges up 
to 3,000 mi., but their functions will 
be different 

l'o detect Soviet-launched ICBMs at 
the earliest possible moment, each site 
will have a surveillance radar continu 
ously exploring an assigned sector of 
the airspace high over Russia. These 
sectors will cover an angle of about 
+5 deg. so that all three radars com 
bined will provide continuous and over 
lapping coverage of the entire Russian 
land mass (AW Jan. 27, p. 26). 

These surveillance radars are im 
proved versions of the AN/FPS-17 ra 
dars being used to track test firings of 
Soviet missiles from a USAF-operated 
base in Turkey (AW Oct. 21, p. 26) 
and U.S. missile firings at White 
Sands, N. M., from a base in Laredo, 


two radars of Arctic Warning Line, Surveillance, Acquisition and Tracking radars of Nike-Zeus system under proposed missile defense plans. 


Tex. One important difference, how 
ever, is that the newest radars use an 
entirely different antenna pattern 
AN/FPS-17 technique uses a wide 
angle horizontally-oriented antenna pat 
tern stepped vertically by a mechanical 
feed system. Because the function of 
the Far North surveillance radars will 
be to detect and provide rough trajec 
data on incoming enemy missiles 
within thei 
different 


tory 
invwhere sectors, the 
must employ a 
tem. 

Split beams offset bv a 
few degrees, will be back 
forth horizontally at a very rapid rate 
by means of a pipe organ antenna feed 
system. From the azimuth angle of 
intersection by a missile, angular dis- 
placement between beam intersections 
and time of travel, a computer will 
determine roughly the intruder’s tra 
yectory. 

The second type of radar at 
Arctic Warning Line site will be simi 


scanning sys 


vertically 


swept and 


each 
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INITIAL VELOCITY AND VELOCITY AT APOGEE 


VERSUS SURFACE RANGE FOR EXTREMAL 


TRAJECTORIES 


3 . 


HEIGHT IN NAUTICAL MILES 


=} 


“ 8 9 
A MILES ( 





c —— — = 


PROBLEMS of intercepting long range missiles can be seen from charts showing velocities and height of apogee for extremal trajectories 
While extremal trajectories are most efficient, they are not necessarily optimum for mission performance. 


Laboratory’s Mill 
stone Hill radar, located at Westford 
about 30 mi. north of Boston 

Purpose of the Millstone Hill type 
will be twofold: to track the 
long enough to establish its 
identity as a missile on a ballistic tra 
jectory and not an errant meteorite 
and, secondly, to obtain data for com 
puting point of launch and point of 
impact 

Vhis radar 


lar to the Lincoln 


of radat 


missile 


utilizes a parabolic an 
tenna 84 ft. in diameter mounted on 
a 90 ft. tower. The reflector can be 
rotated through 360 deg. and elevated 
from the horizontal to zenith. Beam 
width is about 2 deg. Several tvpes of 
antenna feed systems have been studied 
both for use in search and track opera 
tion 


Tracked Sputniks 


Specially designed 11 ft. klystrons 
provide cnormous power outputs that 
enabled the radar to track mis- 
siles fired at Ft. Churchill, Canada, 
Cape Canaveral, Fla. (both over 1,000 
mi. away), and Sputmiks I and II (at 
ranges to 2,800 nautical miles) with a 
relatively simple receiver. Equipment 
did not track U.S. satellite for first 
two weeks after launching because 
facility was shut down for installation 
of an improved receiver. 

Output of the radar transmitter is 
100,000 watts average power. By con 
ventional equations, calculated peak 
output is 10 megawatts, pulse length 
400 microseconds, pulse repetition fre 
quency 25 cps. and duty cycle 1%. 

Because of their narrow beamwidths, 
Millstone Hill type radars will depend 
upon the rough trajectory information 
furnished by the surveillance radars to 
acquire their targets. ‘Tracking data 
will be utilized by a special transis- 
torized computer developed by Lincoln 
Laboratory to compute impact and 


have 
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launch points, which will be trans 
mitted to Air Defense 
Colorado Springs, Colo 

Radio Corp. of America has 
awarded the prime contract for installa 
tion of the three sites that make up the 
Arctic Warning Line. Contract was 
awarded to RCA primarily because of 
defense studies performed in 


Command at 


been 


missile 
partnership with Convair Division of 
General Dynamics Corp. on USAP’s 
Wizard project. USAF will supervise 
the contract 


General Electric Subsystems 


RCA will manage the contract 
provide the high-power transmitters for 
the radar systems, plus some of the data 
processing equipment. General Elec 
tric, the company that developed the 
AN/FPS-17, will build subsystems for 
the surveillance radars, including the r 
ceivers and the antennas 

Goodvear Aircraft will build the radar 
antenna pedestals, radomes, organ pipe 
antenna feeds and hardware 
Svlvania Electric Products has received 
a contract for supplying most of the 
data processing equipment for the sites 

l'otal cost of this equipment and its 
installation is reported to be about $720 
million. A separate contract has been 
awarded to Western Electric to provid 
the forward scatter communications 
links, similar to the White Alice Svs 
tem. This contract is said to total about 
$200 million. 

Informed Washington officials have 
expressed concern over the ability of 
the Arctic Warning Line to realisticalls 
provide 15 min. warning of an ICBM 
attack. They doubt that anvone in au 
thority in the government would be pre 
pared to accept the responsibility for 
believing and acting upon such a warn 
ing without further confirmation. 

In addition to the radar installation 
ut Millstone Hill, which is for the spe- 


and 


similar 


cific purpose of studying problems in 


missile defense, there will be two other 
radars of th type installed for 
related experimental and research work 

One Millstone Hill type 
being supplied to Canada where it will 
be installed and operated at Prince Al 
bert, in Northern Saskatchewan, b 
scientists of the Universitv of Saskatch« 
wan with the Lincoln 
Laboratory personnel. Canada’s Defens¢ 
Research Board will finance the 
of operation 

One purpose of this installation will 
be studv of meteorites and the aurora 
borealis by high power radar as part of 
the program of the International Geo 
physical Year 

As is true of satellites and other i 
search in the upper atmosphere, results 
of these studies may provide important 
information on the problems of missil 
detection and tracking in the polar lati 
tudes 

Eventually this radar will probably 
be integrated into the Arctic Warning 
Line as backup against saturation at 
tacks. Communications and data proc 
essing equipment probably will be in 
stalled for future use 

Third Millstone Hill type radar is on 
I'rinidad to track missiles fired from 
Cape Canaveral. Pro-left government 
factions reportedly are openly hostile to 
island’s being used to help solve missile 
defense problems. 


Sali¢ 


svstem 1 


assistance of 


costs 


Other Warning Techniques 


In addition to the warning of an 
ICBM attack that could be provided 
by the Arctic Warning Line, at least 
two U.S. companies are studying 
methods for detecting the launching of 
Soviet missiles from sites in this coun 
try. ‘They are Stavid Engineering Inc. 
and Sylvania Electric Products. 

Stavid will be studying its proposed 
technique under direction of the Office 
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of the Assistant Secretary of Defense 
for Research and Engineering. Tech 
nique is considered sufficiently promis 
ing so that Stavid has been directed to 
not submit other proposals to the mili- 
tary services nor supply information ex 
cept by direction of the Assistant Secre- 
tary’s Office, in an effort to keep the 
method under wraps. 


Active Defense 


Studies of missile defense systems be- 
gan with the start of the German \ 
offensive against the port cities of 
London, Antwerp and Calais. 
carly approaches to the problem—among 
them General Electric’s Project 
Thumper (MX-795)—concluded that 
defense against even as elementary a 
weapon as the V-2 was technically be- 


7 he se 


vond reach 

\s the missile art has developed, how- 
ever, and longer range missiles such as 
the ICBM and IRBM have become a 
major threat, the problem of defense 
has, paradoxically, become easier 

The V-2 had a time of flight of about 
five minutes, an altitude at apogec 
highest point) of about 60 mi., and a 
range capability of from 75 to about 


100 mi. For an ICBM with a 
capability of 5,500 mi., height at apogee 
on an extremal range trajectory 
be about 730 mi 
about 33 min 
Improvements in missile range, there 


range 


would 
and time of flight 


fore, have provided a many-fold increase 
in the potential reaction time of the 
defense system for it to detect, identify, 
acquire, track and intercept the in 
truder 

A second advantage for the defense 
is that increases in missile range provide 
1 corresponding decrease in the sector 
of origin of the threat. For example, 
ICBMs launched from the most easterly 
and most westerly possible launching 
sites in the U. S. S. R. at a target in 
the U.S. would define a missile ap- 
proach corridor only about 30 deg. wide 
A surveillance radar located at the target 
capable of completely covering this 
corridor might be adequate for ICBM 
detection. It would provide no protec- 


sub-launched IRBMs. 


tion against 


Nike-Zeus 


Present plans of the Defense Depart- 
ment call for installing Nike-Zeus de 
fensc systems to protect missile and 
bomber strike bases of the Strategic Ait 
Command to preserve SAC’s potential 
as a deterrent force. 

System employs three types of radar: 
e Surveillance. Upon warning of attack, 
surveillance radar continuously scans ex- 
pected direction of attack out to ranges 
of 1,000 mi. Antenna is large Luneberg 
lens with rotating mechanical feed. 

e Acquisition. As surveillance radar de- 
tects targets it assigns them to acquisi- 
tion sets which lock onto and track 
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targets long enough to obtain accurate 
trajectory data. Acquisition radars have 
range of 600 mi., also use large Lune 
berg lens antennas but with electronic 
steering. 

e Tracking. 
radars similar to the monopulse trackers 
for Nike-Zeus are employed with each 
Nike-Zeus battery. 

One set, on assignment from an ac 
quisition radar, will track the incoming 
target while the other set tracks the 
Nike-Zeus missile fired to intercept it 
Both radars furnish continuous position 
data to a computer which has a limited 
ability to guide the Nike-Zeus missil 
to the intercept point by radio com 
mand. 

Normally a complete Nike-Zcus in- 
stallation will comprise one surveillance 
radar, two acquisition radars, each with 
four batteries of Nike-Zeus missiles with 
their associated tracking radars. For 
point defense problems, such as mis 
sile launching sites, the number of bat 
teries will be varied to meet the re 
quirements of the target 

For example, in the fairly near future 
the most probable target in the country 
to be attacked first will be an old Indian 
post just west of Cheyenne, Wyoming, 
called Ft. Francis E. Warren, 
the Air Force is building its first ICBM 
launching sites. 

These sites will be dispersed at dis- 
tances from 10 to 20 mi. around the 
central living area, repair and supply 
depot. Here, probably onc 
would be assigned to each site 


Two 200 mi. tracking 


where 


Coherent Detection 

Receivers of the surveillance and ac- 
quisition sy stems use a type of coherent 
detection developed by Sidney Darling- 


battery 


ton of Bell 
called Chirp 

Chirp 
integration by use of 


tc hnigue obtains 
i filter in 
ceiver which provides a linear 
shift versus frequency characteristi 
slope of which is equal to the leng 
the transmitted pulse. Theory is tl 
signal will 
of the 


) mMuCTOSCCOn 


cvcles of the carne 

phase at the output netwe 

this manner, the 50 

of the Chirp transmitter adds tog 

for an output of about 5 micro 
According to iuth 

iu the field, the Chirp technique 

out of the research and developme: 

phases as vet Additionally ti 

that the t 


unimaginati ind ISI 


I 


some of the 


claims have been mad 


nique is 
incapable of discriminating betw 
aecovs and MW rhe ids 

Bell Telephone Laboratories, on 
other hand, is reported to discount 
necessity for decoy discrimination 
Bell official has been que ted 
tary sources saving that 
but that Bell 
to work on things that wer practical 

Contractors for Nike-Zeus are West 
crn Electric (Bell Laboratories), Doug 
las Aircraft and Grand Central Rocket 


Co 
USAF’s Wizard 


Air Force has not 
of developing its Wizard system, at 
in competition with Nike-Zeus if not 
Defense Secretary Mi 
Elrov’s memorandum to USAF last 
month, however, said USAF was to dis 
continue research and development on 
the missile entirely—although ‘eewa 
was left for further radar development 

USAF officials say that the 


things are fine 
' 


surrendered hop 
] 


icast 


in place of it 


proposed 


TOTAL time of flight for long range missiles on extremal trajectories. 











Ready...AIM... 


New P-E missile theodolites automatically align 
inertial guidance systems to within a few seconds of are. 


A new family of missile auto-theodolites has 
been developed by Perkin-Elmer to align 
inertial guidance systems with unprece- 
dented accuracy. These theodolites are now 
operational at a number of missile sites and 
are being used in the production, testing 
and alignment of stable platforms. 

P-E auto-theodolites monitor and auto- 
matically correct guidance equipment to 
within +2 seconds of are under day or night 
tactical conditions. They are available in 
short, medium and long-range instruments 
which operate from distances up to 1,500 


feet. Although these auto-theodolites were 
developed for missile work, they are readily 
adaptable to a variety of non-military 
applications requiring highly accurate 
angular data. 

These instruments are examples of 
Perkin-Elmer’s ability to combine precision 
optics with electronic and mechanical sys- 
tems. For regular information on Perkin- 
Elmer’s design, engineering and production 
facilities, ask to receive OPTICS PLUS, our 
new quarterly publication. Write us at 770 
Main Avenue, Norwalk, Conn. 


Perkin-Elmer Azimuth Alignment 
Auto-theodolites. Short Range — 
working distance, 0-100 feet; 
Intermediate Range working 
distance, 0 - 800 feet ; Long Range 
working distance, 200- 1,500 feet 
(discrimi Ss sway from rota- 
tional movement and automati- 
cally compensates for both). 


ENGINEERING AND OPTICAL DIVISION 


Per k in-Elmer Coxporiilion. 


NORWALK, 


CONNECTICUT 









































Bomarc Alloys Resist Heat 


First large-scale use of heat-resistant magnesium alloys is incorporated in USAF’s Bomarc 


missile, built by Boeing Airplane Co. 


and airframe also contains several magnesium-thorium castings. 


control surface leading and trailing edges. 


Wizard system is highly sophisticated 
with a long range, solid fuel missile and 
an effective multi-purpose radar with a 
very high degree of discrimination be- 
tween warheads and decovs. ‘They say 
the system has never gone beyond the 
planning stage simply for lack of money. 

leatures of the Wizard system are: 
¢ Phase I program is for the develop 
ment of a single stage missile with a 
range of 1,000 mi., and the capability 
of intercepting all airborne vehicles. 
¢ Phase II program contemplates addi 
tion of a second stage to the missile to 
provide interception capabilities at alti 
tudes of 300 to 500 mi 

USAF’s prime contractors on the 
Wizard project have been Radio Corp. 
of America and Convair Division of 
General Dynamics Corp. Subcontractors 
General Electric on mis 
Sanders Associates for 
multi-lobe PANAR 
D. S. Kennedy on large 

Avco on 


have included 
sile warheads, 
multi-element, 
tenna system, 
parabolas and electronic 


teering devices 


Plato System 


Designed to protect field armies and 
critical installations overseas, the Army’s 
Plato anti-missile missile system is into 
the hardware prototype 
parts have undergone test. 

\ possible future application of 
Plato that is arousing much interest is 
the prospect of presenting the svstem to 
NATO allies as part of the inducement 
to accept IRBMs from the United 
States. One of the Soviets’ strongest 
threats in Europe is the nuclear-tipped 
IRBM. 

System is presently being considered 
for protection of U.S. cities from sub 
marine-launched IRBMs. 

Plato is a relatively mobile system 
consisting of vans for the electronic 
equipment, erective antennas and spe 


stage where 
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MagnesiumAhorium sheet is shown by cross-hatching, 


Same alloy is used for 


cially designed mobile launchers for the 
Nike-Zeus missile. Plato is a command 
guidance system whereby a computer is 
fed continuous position data on both 
the incoming target and the Nike-Zeus 
missile. Computer then guides the 
missile to the intercept point and de 
tonates its warhead by radio signal 
Prime contractor for Plato is Svl 
vania Electric Products Subcon 
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Opportunities in 


Engineering Personnel, 
Los Angeles 45, California. 





work on the newest advanced I ‘eapons 


THERMODYNAMICIST 


Experienced in the field of aero-thermodynamics and heat 


ground in aerodynamics and thermodynamics with 
special emphasis on boundary 
M.S. or Ph.D. degree preferred. 


OPERATIONS ANALYSTS 


operations analysis 
spectrum of Weapons Systems. 
ing, Math, or Physics preferred. 
rience will also be considered. 


For more information please write to Mr. 
North American Aviation, Inc. 


NORTH AMERICAN AVIATION, 


ENGINEERS: 


Systems 


and capable of directing the activities of other en- 
in research and development work in aerodynaniic 
heating at hypersonic speeds and in applications of theory 
to structure and equipment heating. 

Should be capable of formulating wind tunnel and other 
laboratory test programs concerned with aerodynamic heat- 
Should have a good theoretical back- 


some 


layer theory and real gas 


covering the whole 
M.S. or Ph.D. in Engineer- 
B.S. with exceptional expe- 


A. B. Stevenson, 


INC. 











THE ARMY H-23D eee 
“HELICOPTER WITH TOMORROW BUILT IN 


Design of the basic H-23 helicopter was largely governed by 
a doctrine of ruggedness. It has produced a dependable helicopter, 
with a record of safety unequalled in its class. 


Now, in the H-23D, a completely new 1000-hour+ drive system 

is introduced, seen as a major break-through in lower operating costs. 
A full-time 250 horsepower is available and, significantly, 

without “redline” restrictions warning of jeopardized service life. 
Thus, ruggedness has also afforded growth potential. 


In the H-23D, growth potential assumes a new importance. Its existing 
components are designed to accept even greater power increases 

for the future’s most challenging performance demands. Now, more 
than ever, the Army H-23 is an investment in tomorrow. 











HILLER HELICOPTERS PALO ALTO, CALIFORNIA 
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a warhead by raising its tempcrature 
with a nuclear blast prior to its re-entry. 

\ consideration of using nuclear 
bombs in anti-missile missiles at this 
time is that the U.S. is not now pro- 
ducing enough fissionable material to 
meet this requirement in addition to its 
present commitments. 


Clouds of Decoys 


By the time that any part of the 
U. S. missile defense system is opera- 
tional a new generation of problems 
will have arisen. Simplest technique 
for confusing or saturating defending 
radars and computers is by surrounding 
im attacking ICBM warhead with 
clouds of decoys. If the radar cannot 
tell the difference between them, it 
will see hundreds or even thousands of 
potential hydrogen bombs filling the 
ail 

Both this country and Russia pre 
sently are exploring decoy techniques. 
Ihe Martin Co. is studying decoys as 
protection for its ‘Titan ICBM. Soviet 
scientists are reported reliably to be 
testing a technique for generating hun 
dreds of decoys by exploding the final 
stage of their ICBM. 

The Soviet technique 
separating the missile’s final stage rocket 
from the warhead somewhere before 
the apogee and blasting the rocket 
casing, fuel tanks and motor into frag 
ments with a high explosive charge 
Fragments will disperse for miles on all 
sides of the warhead, with many of 
the fragments making better targets 
than the warhead itself. 

At the extreme altitudes where the 
final rocket stage would be fragmented, 
the very thin upper atmosphere would 
not slow the fragments appreciably. 
They would maintain about the same 
relative velocity as the warhead until 
slowed by re-entry into the heavier 
atmosphere about 25 mi. from the 
target. Decoys would be distributed 
over an area of several thousand square 
miles extending both in front and 
behind the warhead. 

here are three techniques by which 
such decovs could be countered 
¢ Detection at re-entry. At re-entry, 
the decovs will be slowed by the atmos 
phere because of their relatively 
smaller mass compared to the warhead. 
With this technique it is necessary to 
wait until the warhead, approaching at 
speeds close to 15,000 mph., is about 
from its destination 
anti- 


consists of 


four seconds away 
before attempting to launch an 
missile missile. 

e Detection prior to launching. If the 
missile can be tracked by radar before 
fragmentation of the rocket, the target 
following the original elliptical trajec 
tory could be presumed to be the war- 
head. This method, however, appears 
to be unreliable. 

e Detection by target analysis. Several 
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companies in this country are exploring 
techniques known as “fine structure 
analysis” of radar echoes. Fine struc 
ture analysis provides information on 
target velocity, scintillation, decelera 
tion and other signal characteristics 
which can be used to discriminate be- 
tween decoys and warheads. Much de 
velopment work remains, however, 
before these techniques can be applied 
operationally. 


Budget Problems 


Question of how money should be 
spent for missile defense is still being 
debated. Administration and Air Force 
planners reportedly have accepted a 
Rand Corp. report recommending that 
the anti-missile systems be concentrated 
to defend SAC bomber and missile 
bases 

Civil defense officials, 
said to be pressing for an 
shelter program, based on the fact that 
the Arctic Warning Line should give 
15 min. warning of a missile attack, 
which would be enough time for most 
ot the civil population in the target area 
to reach shelter. 


however, arc 
extcnsive 


\ third pi under 
intensive study, is a program for modi 
fying existing and planned Nike 
Hercules and ‘Talos anti-aircraft missile 
installations to function anti 
missile systems 

Navy has been studying possibilitic 
Talos as a shipboard anti 


spect presently 


also ads 


of using 
missile missile for some time 

4 Rand Corp. economist and 
tems analyst, Dr. Malcolm C. Hoag 
speaking before a recent meeting of th 
American Ordnance Assn., argued for 
concentrating all missile defensc for t 
protection of SAC 

Emphasizing that he was exptessi 
said If 
more of our strat 

well-defended force, and 
dctcns 
concentrating them primarily upon t 
limited but indispensable function of 
protecting that force we would not 
likely to total war ut 


stand ready to 


a personal opinion, hx 
concentrate 
powe! in one 


cCconomizc upon oul ill 


appcar initiate 
M ould 


those who would 


punish tert 


that th 


defense p1 


There is every indication 
will be the [ S 


gram for the foresceabl 


missile 
future 


Soviet Missile-Equipped Sub Fleet 
Defense Tactics 


May Change U.S. 


San Diego—Threat of Soviet missil 
carrving submarines does not demand 
that the United States counter with 
an equally large sub fleet, Adm. 
Arleigh Burke, Chief of Naval Opera- 
tions, said here. 

Adm. Burke pointed out that the 
answer to submarines is not more sub 
marines, but anti-submarine vessels and 
aircraft. Killer submarines for anti-sub 
marin¢ are effective but ex 
pensive. 

He said that present anti-submarine 
measures are four or five times as effec- 
tive as those used in World War II 
and would be quite adequate against 
the present Soviet fleet of conventional 
subs. 


warfare 


Nuclear Subs 


However, the advent of nuclear pow- 
ered, missile-carrying submarines in the 
Soviet navy will change the balance. 

Huge areas of open water made avail 
able to the Soviets by the unlimited 
range of nuclear subs and the long dis 
tance from which they can strike with 
inissile armament effectively cuts the 
ratio of Navy's anti-submarine warfare 
force to the area which it must defend. 

According to experts on strategy, this 
is the greatest possible advantage to 
offense—in this case the Russian subs 
because it increases the chance of find 
ing an unexpected avenue of approach 
It would even improve the usefulness 


of conventional subs by spreading th 
defense 

Adm. Burke said the Soviets ha 
apparently cut their submarine buildin 
rate far below the 100 per month 1 
ported by som about 
ago. He they are probably con 
centrating on the 
of a few nuclear subs preparatory ti 
replacing their conventional boats 

Burke predicted that in 10 
U.S. Navy will have s« 


nuclear-powered ships. H« 


sources a VCal 
said 


design and testin 


Vcars th 
veral hundre 
said mam 


of these mav be smaller than the current 
Nautilus and Sea Wolf 


technical knowledge make smaller pow 


as advances in 


crplants possible 
Submersible cargo ships are a di 

tinct possibility, but Burke explained 

that ost 10 or 25 


times as 


currently it would « 


much to transport a giver 


veight under the water as it would to 


weight above water 
first efforts in this dir 
tankers, sin 
liquid 
would 


carrv the samc 

He said the 
tion would probably br 
it is not 
within the 


minimize — the 


Carr 
Lhat 


problem 


necessary to 
hull 
engineering 
since the hull bears the 
est structural loads, 


pressure 


pressure heavi 


Missile Storage 


Adm. Burke said that 
for the Polaris fleet ballistic missile on 


tailored so closely 


storage spaces 


future submarines are 
to the big rocket as to limit the size and 
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High temperature stainless steel honeycomb sandwich structure 


is the exotic, new structural material now in volume 
production at Rohr. A stainless steel honeycomb 
core is formed through precision welding, then face 
sheets and edge members are furnace brazed 

to make the complete components. 


Rohr Sandwich Structure is extremely strong in 
relation to weight, yet is able to resist temperatures 
up to six times as much as ordinary structural 
materials. Thus we now offer the designer a high 
temperature resistant structure 


with no weight penalty . . . considered 
impossible until recently. 


Components formed of this structural material 

. Vital to advancements in modern and 
future flight . . . naturally demand a high level of 
technology and specialized manufacturing equipment. 


Today, these and other highly important 
types of structural components are in 
volume production at Rohr. 


Plant and Headquarters: Chula Vista, California; Plant: Riverside, California; Assembly Plants: Winder, Georgia; Auburn, Washington 








shape of replacement missiles. For in 
stance, he said, it would be difficult o1 
impossible to carry a winged vehiclk 
such as a ballistic glide rocket bomber 

Burke said that if a single civilian 
wency is given the responsibility of 
overseeing the development of space 
technology, National Advisory Com 
mittee for Acronautics or some similar 
existing group should be studied before 
deciding to sct up a new body. He 
noted that NACA has the advantage of 
in existing staff of scientists as well as 
working relationships with outside 
scientific organizations. He said the 
Navy has no current manned space proj- 
cet. 

Navy's Pt. Mugu missile range will 
be approximately as long as Air Force's 
Cape Canaveral range when completed 
for testing of Polaris, according to Adm. 
Burke. 


Longer Range Indicated 


This seems to indicate that longer 
range missiles are in the mill for Navy 
since maximum range of Polaris is 
tbout 1,700 mi. and Canaveral range 
is about 5,000 mi. long. 

Size and shape of the range are actu 
illy not firm vet, Burke said. Approach 
ind departure channels for air traffic 
between Los Angeles and Honolulu 
lie right across the middle of the pro 
posed range. Navy and Civil Aeronau- 
tics Administration are now trying to 
irange a time-sharing plan to safeguard 
trafic without infringing too much on 
range schedules 

When questioned about Navy's pro 
grams in the anti-missile field, Burke 
said that he believes Talos to be the 
best existing weapon against ballistic 
missiles and that Navy programs for 
new ones are still in the research phase. 


Unit Spots Defects 
In Missile Oxidizers 


Cavitation detection in missile oxi- 
dizer systems is now possible with a de- 
tector developed by the AiResearch 
Manufacturing Division of the Garrett 
Corp. Cavitation or formation of bub- 
bles occurs when pressure at any point 
in a fluid flow system approaches the 
vapor pressure of that fluid. Occurrence 
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of this in missile oxidizer systems can 
icsult in explosions when the oxidizer 
fuel ratio is upset by the bubbles in the 
sastem. 

Ihe detector, based on a phenome 
non in the crvogenic and hydrocarbon 
field, determines any tendency of oxi- 
dizer and fuel systems of 
cavitate while undergoing development, 
in the test stand prior to flight, or in 
flight. 

Another missile application is the 
detection of cavitation when 
rocket oxidizer or fuel sources approach 
depletion and pressurizing gas enters 
the oxidizer or fuel systems. Maximum 
fuel usage with greater range 


missiles to 


booster 


missile 


DELAVAN 


maimntaming 


befor 


in be assured as well as 


balanced oxidizer-fuel ratio 


booster rockets are released 

Detector, consisting of a sensing m« 
chanism and controller 
electrical circuits, can transmit signal 


to an oscilloscope, a firing circuit such 


composed ot 


as a rocket booster ejection circuit, or a 
telemetering transmitter. Circuits can 
be calibrated for individual fluids such 
1s water, liquid oxygen or hydrocarbons, 
ctc., depending upon liquid traits 
Potential industrial applications f 
the new distillat 
pumps in petroleum refining operation 
and marine and stationary boiler f 


detector include 


pumps 


FUEL INJECTORS 


And is it any wonder? Today’s high performance aircraft 
simply demand products that have been Handled With Care. 


At Delavan, performance and reliability are the keynotes. 
Consider these accomplishments in fuel injection: 


Flow Ranges — Certain of the 
Delavan Fuel Injectors are 
manufactured regularly with 
flow ranges as high as 50 to 1. 
On occasion, injectors have 
been furnished providing good 
atomization over flow ranges of 
100 to 1. 


Fiow Tolerances — Delavan In- 
jectors have been furnished as 
production items with flow tol- 
erances not exceeding +1% at 
maximum flow rating. 

Spray Angles — Delavan Injec- 
tors can be guaranteed within 
+2%° when measured 4” from 
the nozzle orifice. 


Spray Patterns — Guaranteed 
to meet all regular segmenta- 
tion tests. 


In addition to exacting per- 


formance other 
requirements are frequently in- 


volved and must be met in the 


specifications, 


final product. Factors suc h as 
high and low temperature en- 
unusual materials, 


fluids, 


weight re- 


vironments, 
corrosive and 
limited 
quirements as 


abrasive 
space and 
well as unique 
principles of operation and in- 
genius design wrangements are 
all a part of Delavan’s engi- 
neering and manufacturing ex- 
perience. Be Delavan iss 
on your supplier team. % 
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NOW for both CEC’s 5-114 and 
5-119 Recording Oscillographs 








- - . | 
...examine test results immediately 
Rapid-access DATARITE is first to place completely recording paper. Record and. event numbers are auto 
recorded, developed, dried, and ready-to-read oscillo matically imprinted for ease of data reduction. For 
graph data into the hands of engineers...while the test ts complete DATARITE details contact your nearby CEC 
in progress. DATARITE’s exclusive internal flash-pro field office, or write for Bulletin CEC 1598-X9 
cessing vields immediately visible records...no waiting Descriptive literature on CEC’s Recording Oscillo 
or further processing for records of sharp contrast and graphs: Type 5-114 (18 and 26-trace models, 7-inch 
resolution over a wide range of recording speeds. Uses record width) -Bulletin CEC 1500-X17. Type 5-119 (36 
standard commercially available recording papers. Pro ind 50-trace models, 12-inch record width) Bulletin 
vides writing speeds up to 30,000 inches pet Terare) ale | CEC 1536-X21 


Oscillograms can be. duplicated easily by any conven 


tional dry proce Teta itishlita Malaussiied alice merits 'OTeolek-veonnheor-ba-ve 


DATARITE magazine Type 5-047 attaches directly 
to the versatile 5-114 and Type 5-036 attaches directly So) Electrodynamics 
to the 5-119 Recording Oscillograph without modifica 
tions o! d pte Magazines hold 400 ft. of thin-base 300 No Sierra Madre V l la. Pasads na, ( ‘alif rnia 








Ryan Vertiplane Taxis, 
Undergoes Engine Tests 


Ryan Aeronautical Co. Vertiplane, Army VTOL 
research aircraft, undergoes taxi test (above) at 
Lindbergh Field, San Diego, Calif. In initial taxi 
tests, vehicle attained speeds between 30 and 40 


mph. At right, single Lycoming T53 gas turbine 


engine in fuselage is run up for engine testing. 
Aircraft will undergo 40 hr. of engine tests before 
flight tests are conducted. Level lift vehicle was 
built under direction of the Office of Naval Re 
seacch. In photo below, Vertiplane hovers during 
engine runup. End plates on wingtips confine 
slipstream to flap span and double retractable 
wing flaps deflect propeller slipstream. Aircraft 


seats two. 
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SKILL... 


for Jets and Missiles 


Budd’s designing, development and pro- 
duction facilities—a complete family of 
engineering skills—used by jet engine 
and aircraft manufacturers since 1942, 
now stand ready to assist the minds and 


the men who are making today’s missiles. 


THE BUDD COMPANY 


Philadelphia 15, Pa. 














PART: Outer front combustion chamber case 
weldment. 


CUSTOMER: Pratt & Whitney Aircraft (J-57) 


MATERIAL: Case: A.M.S. 5504 
Flanges: A.M.S. 5613 rolled flash 
welded rings. 


TOLERANCES: 20" length and 40" diameters 
held to .004. Concentricity of di- 
ameters held to .004 F.ILR. 260 
holes located within .005 of true 
position. 

WELD QUALITY: Subject to 100% radiographic 
and fluorescent penetrant inspec- 
tion. Total thickness of weld held 
to 120% of parent metal thick- 
ness. No concavity, no undercuts. 


ADHERE TO: Specification MIL 5923 


MADE BY: THE BUDD COMPANY, 
Defense Division 


aD 
POLL iL isi 








EQUIPMENT 


DUAL RAIL Aerial Delivery System’s ring-slot extraction canopy, having pulled 15,800 Ib. M-56 gun from C-130’s cargo hold, drags 
out recovery parachutes. Rearward position of heavy load forces pilot to move elevators to nose-down position. Note T-28A observer plane. 


Army Tests Automatic Vehicle Air Drop 


By George L. Christian 


Detroit—Automatic pushbutton-oper- 
ited system of parachuting Army ve- 
hicles weighing up to 10 tons quickly 
and safely from cargo planes to battle- 
field areas will soon go into operational 
suitability testing. All engineering test- 
ting, conducted in three phases, has 
been successfully completed. 

Called Dual Rail Aerial Delivery Svs 
tem, concept was developed to give the 
Army the greatest possible air-dropped 
logistics capability, high ground mobil- 
ity and maximum firepower so essential 
to conducting effective brush fire war 
tactics. 

Major advance of the new system 
over preceding methods of air drop is 
its automatic operation. Entire drop 
sequence of one or more vehicles is ini- 
tiated by the pilot pushing a button in 
the cockpit; no additional assistance or 
manpower is required. The sometimes 
hazardous jobs in the plane’s cargo hold, 
which had to be performed to release 
loads using old drop systems, have been 
eliminated 

System was developed by Brooks & 
Perkins, Inc., here. Company special- 
izes in magnesium fabricating tech 
niques and is currently turning out, 


80 


among many products, 21-in. diameter 
magnesium satellites destined for Proj- 
ect Vanguard. 

Heart of the system is three sizes of 
rugged, magnesium platforms which 
carry the parachuted vehicles to Earth. 
Design life of the platforms is a mini- 
mum of 10 drops (repeated use of plat- 
forms would occur only under peace- 
time practice conditions Actual tests 
show that platforms can exceed the 10- 
drop minimum, according to Brooks & 
Perkins officials. 

To date, 75-100 drops have 
been made to test the system and dem- 
onstrate its effectiveness. Brooks & Per 
kins technicians say the tests pointed 
up cooperation between the three ser 
ices: Air Force C-130s dropped Army 
vehicles at Navy's 6511th Parachute 
Test Facilitv, El Centro, Calif. 

While the system was specially tai- 
lored to Lockheed’s C-130 Hercules, 
Brooks & Perkins engineers have con- 
ducted a compatibility check of the 
system with C-133A and 
found it satisfactory. 

Aerial delivery system is designed to 
give maximum assurance that the many 
tvpes of vehicles scheduled to be para- 
chuted by this means will survive the 
drop intact and be capable of operation 


some 


Douglas’ 


the instant they are released from their 
platforms. Currently 17 tanks, trucks 
and mobile artillery and road building 
equipment vehicles are scheduled for 
use with the system. All but two have 
actually been dropped. 

To assure maximum vehicle utility 
after drop the system design includes 
e Rugged but light magnesium plat 
forms which carry the vehicles during 
the drop and protect them on landing. 
Company says that magnesium’s resist- 
ance to bending allows it to give maxi 
mum protection and also resists damage 
to allow the platform to be reused many 
times instead of being junked after a 
single drop. 

e Dual restraint system—two strong 
steel pins—which positively locks plat- 
form and its cargo to twin rails on floor 
of cargo plane to preclude possibility of 
the cargo shifting during flight through 
turbulent air. System also supplies posi- 
tive, automatic release when extraction 
chute starts pulling cargo out of th 
plane. An emergency manual release 
is provided in case automatic system is 
battle-damaged. 

e Drop is accomplished by pilot push- 
ing button. 

e Rubber, = air-inflatable — decelerator 
bags, several of which are used under 
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ARMY self-propelled gun starts to swing on parachute risers. Line from front of platform will extract second vehicle (top left). Gun 


floats to Earth under six 100 ft. dia. canopies which help to stop oscillation. Note deceleration bags under platform (upper right 
Automatic device cuts canopies loose on landing (below). 








couplings 
and duct 
supports 
unlimited” 


For aircraft and missile high pressure ductwork, Janitrol’s 
wide line of couplings, flanges and duct supports can save 
weight . . . speed design work. They’re already proved on 
the newest American and Canadian aircraft. 

Both standard and Dubl-Lock® couplings feature posi- 
tive metal-to-metal seal, withstand pressures to 400 psi. 
and temperatures to 1000° F. Easy-to install, they can be 
disconnected and connected repeatedly. 

Stainless steel, aluminum, and titanium models save 
weight substantially. Integral or separate duct supports can 
be provided to your requirements. 

Newest additions to this line are couplings up to 36° 
diameter for quick disconnects of jet engine tail pipes. Be- 
cause of Janitrol’s extensive experience in designing and 
producing reliable aircraft and missile hardware, proto- 
types come to you fast. Ask your Janitrol representative 
for a proposal. 

Janitrol Aircraft Division, Surface Combustion Corpora- 
tion, Columbus 16, Ohio. 


fans TROL 


pneumatic controls + duct couplings & supports « heat exchangers 








cach platform, absorb landing impact 
then deflate quickly to prevent vehicle 
from upsetting. 

© Positive, quick-acting release to cut 
loose multiple parachute system the in 
stant load hits the ground and tension 
on suspension system shroud _ lines 
starts relaxing. 

This prevents wind-propelled canopies 
from overturning vehicles on the ground 
and so rendering them useless. 

Svstem has the capabilitv—although 
not uniquely—of dropping vehicles in 
the combat-readv (fully fueled and 
oiled) condition. 

his permits them to go into action 
instantly, according to Brooks & Per- 
kins officials 


Three Platform Sizes 


Basic Brooks & Perkins system is built 
around these three different size plat 
forms, all 8 ft. 8 in. wide 
@ Small size: Length, 11 ft.; 
weight, 800 Ib.; normal load, 
lb.; overload 5,000 Ib. 

e Medium size: Length, 15 ft.; empty 
1,100 Ib.; normal load, 7,000 
lb.; overload, 10,000 Ib. 
e Large size: Length, 24 ft.; empty 
weight, 2,000 Ib.; normal load, 16,000 
lb.; overload, 20,000 Ib. 

Platforms are slid into C-130 on a 
pair of rails whose 45 ft. length allows 
several combinations of sizes for mul- 
tiple drops (weight of rails is about 
1,000 Ib.). 

Among possible 


empty 


3.500 


weight 


platform combina- 
tions which can be carried in a C-130 
ive: three small, two small and one 
medium, two medium, one medium and 
one large. 


Para-Drop Complexities 


Parachuting up to 10 tons of vehicles 
in single or multiple drops from allti- 
tudes of 2,000 ft., 1,500 ft. or lower 
with a high degree of successful deliv- 
cry requires a system of a certain com 
plexity. 

Here are details of the 
Perkins system 
e Cargo is lashed to a platform; then 
suspension lines and main chute system 

which may include up to six chutes 
weighing some 1,000 Ib.—are attached 
e Platform is pushed into airplane on 
rollers mounted on dual restraint rails 
Load is quickly made fast to rails with 
twin, steel restraint pins which slide 
into reinforced fittings, one in each 
rail. 

e Extraction chute—using ring-slot cano 
pies 15 ft. or 22 ft. im diameter—is 
hung. on a standard bomb shackle in 
the upper rear portion of the airplane's 
fuselage and connected to the front of 
the platform immediately behind it so 
that cach load follows the other in 
quick succession. 

e Cargo doors are opened. Pilot pushes 


Brooks & 
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a button in the cockpit to release ex 
traction chute in mucli the same man 
ner a bombardier releases his bombs 
\fter the release button is pushed, en 
tire drop sequence 1s automatic 

e Extraction chute, released from the 
bomb shackle, swings downward and 
rearward through 90 deg. arc, which 
action pitches it out of the plane 


extraction line on 
these thre 


exerted by 
accomplishes 


| OTCC 
platform 
things 
e Pulls restraint pins through a m« 
chanical linkage to release the platform 
Job can be done manually if automatic 
mechanism fails 
e Hauls platform backward out of th 
airplane’s hold 


¢ Deploys main canopies. As platform 
leaves the plane, an arm on the plat 
which rides on the side of 


e Parachute, released from the bomb 
shackle, swings down rearward 
through 90 deg., being attached to the 
plane's structure bv a line. Motion 
pitches it out of the aircraft and de 
plovs canopy immediately 


and 
form, 
rail, is released and 
releases fitting from the platform and 
is transferred through 


Swings out This 


extraction force 


FIRST successful drop of an M56 gun on a stressed magnesium platform. Deceleration bags 


have been compressed under load. Anti-toppling doors extend beyond platform. 


























Roomex’ 


SILHOUETTES of family of vehicles and road-building equipment which can be dropped 


13 15 is. 








Irailer, l-ton, 2W water tank (3,500 Ib.); 2. Gun, self 
propelled, M56 (15,800 Ib.); 3. Trailer, 2-ton, 2W ammo., M10 (6,250 Ib.); 4. 4-ton truck, 
4X4 M38 (3,425 Ib.); 5. Gun, 57 mm., M1A3 (2,850 Ib.); 6. Gun, 76 mm., T66 (6,950 
Ib.); 7. Carrier, cargo, M29 (5,277 Ib.); 8. Howitzer, 105 mm. (5,130 Ib.); 9. Gun, 40 mm. 
M2AI1 (5,850 Ib.); 10. j-ton truck, 4X4 M37 (7,800 Ib.); 11. Erie scraper A68 (*); 12. 24 
ton truck, 6X6 M34 (17,540 Ib.); 13. 24-ton truck, 6X6 M35 (dual rear wheels) (18,015 
Ib.); 14. Road grader 212 (*); 15. Tractor, MRS 125 (14,940 Ib.); 16. HD-5G 
w/bucket loader (16,740 Ib.). All units have been dropped by aerial delivery system except 


two vehicles marked (*). 


by aerial delivery system: 1. 


Tractor 





al lyers Agog at Spectacular New Terminal 


Crews and passengers unload conveniently at front door. Main 
lobby, VIP office, flight ops room downstairs; Flight Deck 
Restaurant, coffee shop on second floor. 








Luxuriously-furnished main lobby features oak paneling, 
terrazzo floor, colorful view of ramps and runways. Adjacent 
flight ops, rent cars, and restaurant. 


Southwest :— Airmotive Co. 


LOVE FIELD, DALLAS 
DISTRIBUTION DIVISIONS: KANSAS CITY © DENVER 


1932 ——— A QUARTER CENTURY OF LEADERSHIP ———— ]958 


BIZ AVIATION’S 
TOP SHOWPLACE 
WINS APPROVAL 


The day South- 

west Airmotive oe 

opened the doors, 

its new business 

and military flying 

terminal became 

the scene of unre- 

hearsed drama 

and happy human ° 

emotion. 

A pretty mink- 

swathed lady 

who'd flown into many an airport with 

her pilot-husband dashed about breath- 

lessly inspecting the plush SAC layout. 

She summed up everyone’s reaction 

when she sank at last into a deep chair in 
the lobby and said, 
simply: “Ahhh- 
hhhhhhh.” 

An oldtime ex- 
ecutive pilot was 
overwhelmed by 
the flight ops 


Beauty and Comfort 


room and related 
etceteras and just 
frankly couldn’t 
believe it all. 
“It’s great,” he 
said. “But where’s the catch — what'll it 
cost me to use all this?” 

He nearly split his leathery face wide- 
open grinning when told, “Nothing — 
nothing at all, podner.” 

When the manager of the second floor 
Flight Deck Restaurant first saw the 
night-time view out his great panoramic 
window, he sat down almost reverently 
and said, “Where 
have I been all my 
life? What a place 
to eat!” 

The top VP of & 
a firm making new 
business planes 
,cancelled an ap- 
pointment, spent 
an hour taking it 
all in, then ob- 
served: 


Fine Restaurant 


Flight Operations 


“We've arrived — and I don’t mean just 
Southwest Airmotive. All of us in busi- 
ness aviation Have Now Arrived.” 

Now, we want to know what YOU 
will say. Come take a look — we predict 
you'll say plenty. 











line from platform to bags in which 
main chutes are packed 

Suspension lines and chute risers are 
are stripped from the 
canopies and load becomes parachute 
Initial oscillations are damped 
cargo floats 
varies with 
about 


deployed, bags 


borne 
bv multi-chute 
to Earth. Descent 
launching altitude 


svstem as 
timc 
ig but averages 
st} Sec 

Diameter of main canopies is either 
6+ ft. or 100 ft., depending on the 


weight of the load being dropped. 


Decelerator Bags 


As the extraction fitting is released 
from the platform, a cartridge with a 
|4-sec. delay is actuated. When it fires, 
it trips a lever to open metal-faced, ph 
wood anti-toppling doors on the bottom 
f the platform. There are 
n the small platform, six on the other 


four doors 


two SIZes 

Doors are spring-loaded to 
uutward 180 deg. so that, in the 
position, thev extend somewhat bevond 
the sides of the platform. This pre 
ents edges of the magnesium structuré 


Swing 
open 


from digging into the ground, helps the 
entire load to slide along the 
of the terrain and avoid overturning. 

When doors open, the 

cvlindrical, rubberized 

decelerator bags 42 in deep and 35 
in. in diameter 

Bags inflate with air through 12 in. 
diameter openings at the bottom of 
each unit through one-way 
flapper valves whiclr’keep the air from 
escaping on landing impact 

Compression of bags as load ‘settles 


surface 


releas« col 


lapsed nvion 


passing 


to the ground blows out special bungs 
on the top of the bags, releasing en- 
trapped air through rubber diaphragms 
which act as variable orifices; thev ex- 
pand from a normal opening 4 in. in 
diameter to a diameter of in. under 
pressure. Purpose of the variable orifices 
is to get maximum work out of the 
bags by maintaining constant pressure 
within them during deflation. Bags are 
made by Goodyear Tire and Rubber 


Co. 
Automatic Parachute Release 


Another automatic svstem, which in 
cludes actuation, cuts the 
main almost immediately 
after the load touches down 

Release occurs when relaxation 
load suspension system reaches 25% of 


cartridge 
canopies 


on 


maximum 

Parachute sequence is initi 
ited when the main chutes are dragged 
off the cargo platform as load is ex- 
tracted from the plane. which 
pulls chutes out also fires a 20-sec. de 
lay cartridge. Delay prevents inad 
vertent separation of canopies from 
cargo during the jar of parachute 
opening. 

When the cartridge fires 20 sec. after 


release 


| OTCe 
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load plane, it allows 
ground hitting 
tween chute risers and platform suspen 
sion the 
through sling action when tension on 
the fittings relaxes 75‘ This 
the chutes from dragging and 


ing the cargo 


the 


located be 


the 
disconnect 


ke aAVCS 


slings, to release canopik 
prevents 


overturn 


Advantages of Magnesium 
Brooks & Perkins told 
Aviation WeEeEx that thev manufacture 


the platforms out of magnesium for two 


low 


cngimece;®rs 


modu 
ittribute 


reasons: its lightness and its 
elasticity This latter 
gives platform the ability to al 


flection loads with less damage 


lus of 
sorb ac 


to the 


R.C.Allen ff RATE GYROS 


| 


than if it were made 


iluminum Or 


tructure 
other metals a 
cited these modulus of elasti 
Magnesium—6.5 | 
nillion; steel—2 
Admittedh 
tual combat conditions we 
the 


used only 


uld 

relatively expensive platf ' 

once 

the 

rugged cnough to be used 
during the 

practice drops the 


Brooks & 


However, sin platform 
man 
numcrou 
will be 
officials fecl that tl 
platforms’ overall cost will be 
ble to, or less than, otha 
uilable. 


OVC! peacetin 


ubi ted ft 
Perkin 
| Compal 

ilipa 
protection devices a' 
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DESIGNED 10 
YOUR REQUIREMENTS 


DAMPED 
VERSATILE 
PROVEN IN FLIGHT 
LOWER COST 


Wherever your aircraft and missile planning calls for a rate gyro, 


specify R. C. Allen . . 


. proven in flight countless times over. Pro- 


totypes are designed to your specific requirements and sent on con- 


signment for your evaluation. Volume production facilities are under 


strict air pressure and cleanliness conditions, R. C. Allen damped rate 


gyros meet environmental specifications of MIL-E-5272: 


5972 


Require 


no heater for damping from .2 to 500 times critical, with temperature 
compensation from ~55°C to *80°C. Small, efficient, hermetically- 
sealed and sturdy. Write or call for complete information, 


TURN AND BANK INDICATOR 


STANDARDIZED FOR LOWEST COST 


Always specify standard R. C. Allen 
Turn and Bank Indicators, built under 
most rigid quality control according to 


government specifications MIL-I-7805, 


MIL-I-7805A, MIL-I-7627. 


, and MIL-I- 


5488, and to CAA TSO-C3a, AS395. 


R.C.Allen Aircraft Instrument Company 


Division of R. 


C. Allen Business Machines, 


Inc. 


S333 COMMERCE AVENUE 5S. W., GRAND RAPIOS 2, MICHIGAN 


Tipe 


; 





THREE GREAT 


PRESSURIZED ALTI-CRUISER 


This 4 to 6-place Commander is the first and only pressurized 

twin-engine transport built expressly for business. High speed, 
high - altitude comfort, all-weather air conditioning, optional 
lavatory compartment and handsome new interiors are but a 
few of the performance and comfort features of this new 
supercharged Commander. 


SUPER 680 


A favorite with men in a hurry, this supercharged business 
transport delivers the executive team to its destination ahead of 
all competition. The 7-place 680 Super is the fastest airplane in its 
Sas class with a top speed of 260 mph and a cruise speed of 230 mph. 
COlt teclad. Y60-E 
: for * PERFORMANCE - A wider wing span plus powerful new Lycoming high-compression 
‘omens ls engines give the 560-E great range and load carrying capabilities. 
This 7-place model of the Commander is the most comfortable 
and luxurious airplane in its price class. 


Illustrated brochures and new “Tailored to Business” Woz 
Lease-Finance Plan are available on request. 


AERO DESIGN & ENGINEERING CO * ° BETHANY, OKLAHOMA 
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STANDARD jeep is compared with folding model (left). Legs support weight u 
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ntil wheel linkage, shock struts are connected (right). 
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REAR wheels are driven by rear-mounted 650 c.c. twin cylinder motorcycle engine (left). Flat bottom traverses rough terrain (right). 


¥ 


Folding Jeep Built of Aircraft Materials 


London—F our-passenger, 700 Ib. air- 
borne folding jeep with a top speed of 
60 mph. which can be parachuted to 
almost any terrain is being built by 
Hunting Percival Aircraft, Ltd., at 
Luton Airport, England. 

Use of aircraft materials and building 
techniques allowed the company to 
squeeze the vehicle, when folded, into a 
package 9 ft. long that occupies 33 cu 
ft 

It occupies less than rsth the volume 
and scales less than one fourth the 
weight of a standard }-ton truck or jeep, 
according to the manufacturer. 

Jeep is powered by a 650 c.c. BSA 
twin cylinder rear-mounted 35-40 hp. 
motorcycle engine. 
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Suspension is independent all around 
and steering is by rack-and-pinion. 


Jeep Details 


Manufacturer lists these features it 
has designed into the airborne jeep 
e Forms its own container when folded 
and can be stacked in an aircraft with 
out racking. 
e Handling by four-man crew is simple 
when folded. They can unfold it and 
make it roadable in one minute 
e Flat bottom of vehicle, when in oper 
ating condition, makes it easy to drag 
or skid over rough terrain by the crew 
Optimum ground clearance is 64 in. 
Engine drives rear wheels through 
compounded chains. Differential is 


climinated for reasons of weight and 
simplicity. A clutch 
the gear shift lever 

Chassis structure 
narrow central beam made of light al 
lov. Hinged to it on either side are dual 
sheet aluminum panniers which include 
two folded seats each 

Panniers, which form the 
when folded, swing outward and down 
ward to make the vehicle roadabk 
They lock to the chassis bottom 

Front and rear wheels are mounted to 
the chassis with shock absorbing struts 
to cushion the ride. Wheel suspension, 
steering and drive linkages can be pat 
tially disconnected stowed or as 
sembled with minimum effort 


is incorporated in 


consists of a deep 


containe! 


and 








NEW AVIATION PRODUCTS 





Photo-Recording Paper 


Photo-recording paper that supplies 
data on in-flight missiles up to 10 sec. 
after contact, has been developed for 
use in conjunction with new special- 
tvpe moving-mirror galvanometer oscil- 
lographs at trace velocities ranging from 
0 to 3,000 cps. 

Kodak Linagraph Direct Print Paper 
can be used in tests of high-speed, 
manned jet aircraft, monitored by tech- 
nicians on the ground, to assure that 
the aircraft has been subjected to the 
proper test conditions. Any errors made 
can be discovered promptly and cor- 
rected. Previously, when in-flight errors 
were made, the mistakes very often 
were not discovered until landing. 

[he new material, while holding im- 
pressions sharply and adequately, is 
made to give a high degree of perma- 
nence by bathing in a 10 to 30 sec. 
bath with a 30% solution of acid fixer 
supplied by the manufacturer, followed 
by a five-minute water wash. 

Eastman Kodak Co., Reproduction 
Sales Division, Rochester 4, N. Y. 


Fuel Booster Pump 


Submerged electric-motor-driven cen- 
trifugal fuel booster pump is designed 
to pump either JP-4 or aviation gasoline 
over distances such as from outboard 
wing tanks on large aircraft. 

Model RR 11700 operates in am- 
bient temperatures from —65_ to 
+ 160K, fuel temperatures from —65 to 
-135F, from sea level to 60,000 ft. 
Unit has a minimum continuous duty 
life running wet of 1,200 hr., running 
dry of 100 hr. Explosion-proof motor is 


1.1 hp. at 7,300 rpm., 200 v. a.c., 400 
cvcle, 3 phase, 4 wire and operates with 
case temperatures up to 400F. 

Pump is rated at 20,000 pph. at 
16 psi. gage, 16,000 pph. at 21 psi. gage, 
and 10,000 pph. at 26 psi. gage pump 
ing fuel per MIL-F-5624 (JP-4). 

Lear-Romec Division, Lear, 
Elyria, Ohio. ; 


Inc., 
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Chamber to Test Nuclear Aircraft Engines 


Steel chamber will test nuclear-powered aircraft engines at the CANEL Project (Connecti 


cut Aircraft Nuclear Engine Laboratory) in Middletown, Conn. 


The $500,000 pressure 


vessel measures 40 ft. long and 124 ft. in dia., weighs 160 tons and is designed to contain 


internal pressures of 250 psi. Chamber, constructed by Lukens Steel Co., will be installed 


at CANEL site early this year. 


v 
x . 


Laminated Plastic Tubing 


Laminated plastic tubing is available 
for use as ducting for liquids, gases or 
air under pressure; as plumbing for 
acids and alkalis; and non 
magnetic insulating and dielectric flex 
conduit for clectrical and electronic ap- 
plications, the maker states. 

Specifications for 10-1010 tubing 
are: Material per MIL-C-7719. weight, 
071 Ib./in./ft. of length; sizes § to 4 
in. dia. in 4 in. increments; lengths to 
10 ft.; burst pressure 70 psi.; flame re 
sistance per MIL-D-6441; color, olive 
drab. 

Airconductors, 376 Olive St., Gar- 
dena, Calif. 


corrosive 


Axial Piston Water Pump 


Designed for applications requiring 


low flow and high such as 
actuating landing gear on missiles or 
aircraft, Model P917-3 pumps distilled 
water and other corrosive fluids as well 
as hvdraulic and lubricating oils, the 
manufacturer states. Reservoir contain 
ing water soluble oil circulated bv an 
internal charge pressure lu 
bricates the Five axial 
pistons located in a stationary block arc 
actuated by a rotating wobbler. Rotar 
vane internal lube pump is not re 
quired when pumping 
fluids 

Motor is 400-cvcle. 200-v.. 
8-pole 24 hp. at 5400 rpm 
is | gpm. at 3000 psi. pumping distilled 
water. Duty “on” and 
5 min. “off.” Ambient operating tem 
peratures are 32 deg. to 250 deg. | 
with fluid temperatures from 60 deg 
to 196 deg. | 

Lear-Romec 
Elyria, Ohio. 


pre ssure, 


pump 


components 


non-COrrosiv¢ 
phase 
Capacity 


cvcle is | min 


Division, Lear, Inc., 


Manual Shut-Off Valve 


Manual shut-off valve Model 949'1 
tor high pressure gas systems and mis 
sile and rocket applications is available 
Manufacturer claims it exceeds valve 
requirements of MIL-C-2680. Shut-off 
is provided by means of a resilient O 
ring which is completely withdrawn 
from the fluid stream when the valve 
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PREAMPLIFIER 








first of the new 
SANBORN 450's: 


UNIT 
PREAMPLIFIERS 


with Integral Power Supplies 


These new Sanborn Unit Preamplifiers—designed to drive optical 
recording systems, tape recorders, wide band oscilloscopes, panel 
meters and other devices—offer you an outstanding combination of 
performance characteristics, operating versatility and ease, flexibility 
through interchangeable design, and compactness in either single unit 
or four-unit rack module packaging. The 1100 “Carrier and 1800A 
True Differential DC types are versatile enough to cover the vast 
majority of input signal requirements, with practically any type of 
transducer. (For use with high speed optical galvanometers at frequencies 
above 500 cps, requiring larger current swings, a transistor output 
amplifier is built into the 450-1800A and available as optional equip- 
ment on other 450’s.) Later “450” Unit Preamplifiers will include 
Servo (demodulator) Monitor, DC Coupling, Logarithmic, Low Level 
and Dual-Channel DC types. As shown, any “450” can be installed or 
quickly interchanged in any bay of the four-Preamp module, or in a 


portable case 

Supplementing the basic specifications, the 450-1100 is a carrier 
amplifier-demodulator with zero suppression, which provides excitation 
for and accepts the outputs of various resistance bridge, variable 
reluctance, differential transformer and other types of transducers. The 
450-1800A is a low-noise, low drift, wide band-width, high gain true 
differential DC amplifier, with front panel controls for smooth gain, 
position, and internal 2 mv calibration signal. For further data or 
application information on these new self-contained Unit Preamplifiers, 
contact your Sanborn Industrial Engineering Representative or write 
the Industrial Division of Sanborn Company. 


SANBORN COMPANY 


175 Wyman St., Waltham 54, Mass. 





450-1800A 
True Differential 
DC Preamplifier 


450-1100 
Carrier Preamplifier 


SPECIFICATION SUMMARY 


MODEL 450-1800A TRUE DIFFERENTIAL DC PREAMPLIFIER 


Input —Impedonce: 200K differentially between terminals (balanced) or 
100K each input lead to gnd. (single-ended 
Common mode rejection: at DC, 100 db; to 60 cps, 94 db; 
400 cps, 80 db. 
Equiv. input drift! +2 uv for 24 hours 
Equiv. input noise: 5 uv peak to peak (0-10 eps), 20 uv (0-1000 cps), 
50 uv (0-30 ke) 

Output — Low Power Circuit 

Ovtput oppeors between two cothodes os true push pull signol. 

Common mode level of cothodes *.2 volts with respect to ground 

Output capability: +3 volts into 5000 ohms 

10 volts open circuit 

Zero position control not active for this output 

Freq. response; 3 db down at 30 kc 

Linecrity: 0.17 

High Power Circuit 

Output coppecrs between two emitters os true push pull signol. 

Common mode level of emitters 2.5 volts with respect to ground. 

Preferred load: 50 ohms 

Output: *2.5 volts, =50 ma 

Freq. response; 3 db down ot 15 ke 

Lineority: 0.5% 

Zero position control is operative for high power output ckt. 
Gain — Fixed steps 1000, 500, 200, 100, 50, 20 

Gain Accuracy 0.5% for D.C 
Smooth goin contro covers range between fixed steps 


Power Req. — 115 volts, 60 cps, opprox. 50 watts 


MODEL 450-1100 CARRIER PREAMPLIFIER 
Carrier Freq. — 2400 cps (std.); 600, 1200, 4800 cps optional 
Carrier Exc. — opprox. 4.5-5 volts, depending on transducer imped. 
Transducer imped. — 100 ohms min. - 1000 ohms mox 
Input imped. — approx. 2500 ohms, incl. zero sup. ckt 
Sensitivity — 100 uv rms from transducer (output imped. 1000 ohms or less) 
gives } volt at output under mox. output loading 
Output — preferred circuit: between one active cathode ond one reference 
cothode 
olternate circuit: between active cathode and ground 
Output Voltage Capabilities —(c) +3 volts into 2.2K min. lood 
(b) +6 volts into 5K load 
(c) 7.5 volts open ckt. 
Ovtput Linearity — better than 0.2% for (a) above 
Ovtput Impedance — approx. 1000 ohms, preferred ckt., 500 ohms olterncte 
output ckt. 
Freq. Response — 3db ot 20% of corrier freq 
Zero Suppression — can suppress 0 to 100%; of transducer load (either sense 
via switch) 
Power Req. — 115 volts, 50-400 eps, opprox. 30 watts 
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‘Basic. Arete) Industries 
designs, engineers, 
Plats] produces tools for America’s ‘ 
eeteliate missile and 
airframe manufacturers. 








> . 
NORTH AMERICAN e NORTHROP e LOCKHEED “e McDONNELL e REMBBLIC . BELL e MARTIN ¢ DOUGLAS 


. . a a . . 
Your prime source for ” 
Tooling — Dies —Jigs—Fixtures. D’ ri : 

7 Launchers —of every size and type. ‘ , ° “4 
P Ground Support and Special Equipment. ; ; ; 2 ’ 

. Phoné: FAculty 1-2665. . 

‘ 14439 S. AVALON BLVD. . 
GARDENA, CALIFORNIA . 
e . 
+f =e 








begins to 
plished by means of a 
which varies the 
0-5. 000 psi., 
pneumatic, o1 


Throttling is accom 
; conical metal 
orifice 


opt n 


aTCa 
handle 
other 


plug 
Rated at 
cither hydraulic, 
gas service 
James, Pond & Clark, Inc., 2181] 
East Foothill Blvd., Pasadena, Calif. 


valves 


Butterfly Fuel Valve 

corrosion-resistant, op 
butterfly valves are to 
of weight in comparison with 


moto! 
claimed 


l'wo 
crated 
save 20° 
similar gate valves 

these valves 
leaktight construction, 
in either or both 
volt d.c. lightweight actu 


leatures of are: corro 


sion-resistance, 
direc 


thermal relief 


tions and a 27 


tor to operate under a wide range of 
conditions. The valves have both visual 
nd electrical valve position indicators 
re designed for a temperature range 
from—65F to plus 160F in fuels, with a 
6U proof 120 psi.) 


ind 4” 
Fuel 


pressure of psi 
SIZCS 


Division, 


lhev are made in 3” 
Parker Aircraft Co., 
Los Angeles, Calif. 


Solenoid Selector Valve 


four-wa' pneu 


Solenoid-operated, 
matic selector valve that operates over 
1 wide pressure range is available. Model 
9801, developed for use in a rocket re- 
lease system, is applicable where low 


ae 


Opcrating temperature range 1s 
? 


MCASUTCS 


ull size, 4 amp. curret 


K response S required, 
naker states 


Model 


to 3.000 psi 


9801 has 
from sea level to 70, 
capacity of leakage 

max., and operation time of 

Aluminum allov housing 
24 in. x 43 in. x 52 im. and 

1.9 Ib. Normal pressure is 

psi., proof pressure is 4,500 psi 

65] 


pre SUI 


ft.. flow ? Ou 
r > cc ht 
05 $cc max 
7) 
weighs 
1,250 
( 4 160] 
l'actair Valve Div., Air Products Co., 


300 Church Rd., Bridgeport, Pa. 


Recording Barometer 


Recording barometer is designed for 
private pilots, amateur meteorologists, 
Instrument has bronze lacquered 
with calibrated accuracy of 
Hg. at 31.0 in. and 28 in. Hg 
Motor, 60 cycle, 110 v., drives 4-in.- 
dia. drum with a seven-day strip chart 
Operates from sea level to 5,500 ft. Cost 
is $49.50 
Aircraft Components, Inc., Benton Har- 
bor, Mich. 


etc 
movement 
OS in 


Tubing Joint 


Tubing joint for 
and ducting of dissimilar metals subject 
to extreme temperatures has been de 
veloped for aircraft and missiles. Joint 
is all-metal, with a compression-type 
gasket said to have the flexibility and 
sealing characteristics of organic seals. 
It is recommended for high-pressure 
pneumatic, liquid oxygen, hydraulic, 
exhaust and fuel systems 

[emperature range is — 300F 
+ 1600F. Sizes from 1 to 12 in 

Marmon Division, Aeroquip Corp., 
11214 Exposition Blvd., Los Angeles. 


connecting tubing 


to 


BOEING « CONVAIR e CHANCE VOUGHT e RYAN 


Toolmaker to the leaders in aircraft. 
Years ahead in missile experience. 
Basic Tool Industries, Inc. 

has the science and facilities to give 


you the help you need. Call on us. 
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Sanders new 

rate gyroscope brings 
encreased reliability to 
missile, aircraft, and fire 
control applications. 


A new, simplified fluid temperature 
compensating mechanism, using 
no linkages, gives this precision 
subminiature instrument a con- 
stant damping characteristic 
despite changes in damping fluid 
viscosity. In addition, this new 
Sanders gyro, Type RGB, retains 
many of the outstanding design 
features of Sanders Type RGA 
gyro .. . in mass production 
since 1952. 


Sanders’ diversified experience in 
electromechanics and_ electronics 
can help solve your instrumenta- 
tion problems. Extensive engi- 
neering and manufacturing 
facilities are available for design- 
ing and producing many types of 
gyros and accelerometers, as well 
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SPECIFICATIONS 


Input Rates (full scale) 

Nominal Damping Ratio 

Resolution 

Linearity 

Sensitivity 

Zero Set (External 
Adjustment) 


Hysteresis 

Pickoff Output 

Size 

Weight 

Vibration 

Shock 

Acceleration 

Operating Temp. Range 


+40 to + 1000 deg/sec 

0.5 +0.1 from —30°C to +100°C 
0.01% full scale 

+0.1% to half scale 

5.6 mv/deg/sec to 140 mv/deg/sec 
0.05% full scale 


+0.15% full scale 

5.6 vrms with standard excitation 
15/16” Dx21/2”L 

41/2 oz 

Up to 70g from zero to 2000 cps 
Up to 100g 

Up to 100g 

—55°C to +100°C 


as complete control and guidance i 
a SANDEAS ASSOCIATES, (nec. 


systems. 
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Towers Used for TWA Airframe Washing 


“Hi-Rangers” 


Four tower-like devices called 
on all Trans World Airlines planes. 


Electric motors drive towers over, 


make up airframe washing system now in use 


under or around 


\ircraft. Workmen (above, cleaning a Super Constellation) control tower ranges up to 40 ft. 
Cleaning time takes 35 man hr., costs about $100. Six men form washing team. 


WHAT'S NEW 





Reports Available: 


Che following reports were sponsored 
by the Office of Technical Services, 
United States. Department of Com- 
merce, Washington 25, D. C. 


Development of a Foam Product for 
Protection Against Thermal Effects—by 
J J. McBride, J. D. Medler, A. Pet- 
runti and F. Testa, Evans Research and 
Development Corp. for Quartermaster 
Research and Development Command, 
U.S. Army. June, 1957: $1.75; 66pp.; 
PB 131287 


The Development of New Foam-Com- 
patible Dry Chemical Extinguishing 
Powders—H. B. Peterson, R. L. Tuve, 
R. R. Neill, J. C. Burnett and E. J. 
Jablonski, Naval Research Laboratory. 
September, 1957: $.75; 29pp.; 


(PB 13- 
1165). 


Study of the Application of an Elec- 
trolytic Tank To 3-Dimensional Asym- 
metrical Bodies (As Applicable to Air- 
craft Icing)—by W. L. Torgeson, A. F. 
Kitchar and B. F. Hill, Research, Inc., 
for Wright Air Development Center, 
U. S. Air Force. March, 1956: $1.25; 
+3pp.; (PB 111792). 


AVIATION WEEK, February 24, 1958 


An Experimental Distributed Power 
Amplifier—by S. K. Meads, Naval Re- 
search Laboratory. August, 1957: $.50; 


19pp.; (PB 131164). 


Study of the Oxide Cathode in De- 
mountable Vacuum Systems—by G. A 
Haas and J. T. Jenson, Jr., Naval Re- 
search Laboratory. August, 1957: $.50; 


lipp.; (PB 131129) 


Final Report on the Detection of Small 
Optical Density Changes—by D. G. Kil 
patrick and B. Chance, University of 
Pennsylvania for Office of Naval Re 
search. June, 1956: $.50; llpp.; (PB 
131015). 


Publications Received: 
Realities of Space Travel—edited by 

J. Carter—Pub. McGraw-Hill Book 
Co., 330 West 42nd Street. New York 
36, N. Y. $7.50; 431 pp. 

[his basic handbook on the science 
of astronautics is written on a semi 
technical level and presents material 
which has previously been available 
only to a selected audience 


The Great Deterrent—by Sir John 
Slessor—Pub. Frederick A. Praeger, Inc., 
150 East 52nd Street, New York 22, 
N. Y. $6.00; 321 pp. 

Lectures, articles and broadcasts on 
strategic policy in the nuclear age 


For 
TACH GENERATORS 
that are out of 
US 


a7 
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*TRANSLATION: You Can't Beat 
The Bendix “Supermarket” 


From our “supermarket” of precision 
components, we offer you these 
tages on temperature-compensated tach 
generators: Fast delivery because of volume 
production; Laboratory quality due to 
extensive test facilities and high-precision 
manufacture; Latest d 
miniaturization, 
range of temperature compe nsation, etc 
Our complete line retting 
tach generators best suited to vour needs 
FRAME SIZES 10 AND 
15 ADDED TO TACH LINE 
Tach Generators are 
within 1/10 of 1% 
range; are available a temperature 
range of —55°C to +125°C with output 
voltage stable to 1/10 of 1%; motor 


advan- 


vlopments, such as 


integral motors, wider 


assures you ol @ 


now! 
Bendix 


NEW! 


linear to 
over a wide-speed 


ove! 


generators also available 


| 


Eclipse-Pioneer Division 


Teterboro, N. J. 


District Offices: Burbonk and San Francisco, Calif., 
Seattie, Wash.; Dayton, Ohio; Washington, D. c 
Export Soles & Service Bendix as aol Division, 
205 E. 42nd St., New York 17, N. Y. 
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CAB Accident Investigation Report: 





Crash Probe Finds Improper Tab Setting 


Lodestar, model 18-56, 
R V ose Co., crashed 
it 0642' July 10, 
King Salmon 


\ Lockheed 
wned by the C 
exploded and burned 
1957, during takeoff at the 
\laska, Airport 

All occupants, two 
were 


crew members and 


four passengers, killed. The aircraft 


vas destroyed 


HISTORY OF THE FLIGHT 


\t King Salmon on the morning of July 
10, 1957, about 0615, following two weeks 
in Alaska on a combined business and 
pleasure trip, Mr. C. R. Vose and _ parts 
yoarded N 45378 as its passengers lhe 
flight crew of the executive Lodestar was 
Pilot Edward Coligny and Mechanic-Flight 
Engineer Ralph L. Hughes. The Vose party 
ontemplated a flight to Anchorage, Alaska, 
the first segment of its return trip to 
Seattle, Wash 

Earlier that morning Mr. Hughes had 
filed a VFR flight plan to Anchorage which 
proposed a departure time of 0630 and a 
routing to Anchorage Airwav Green § 
it an altitude of 6,000 ft 

The flight plan also showed that the 
flight duration would be 1 hr. 40 min, at 
1 cruising speed of 170 kt. and that ther 
was sufficient fuel on board for 6 hr. 30 
min 

At 0638, following a period of engine 
runup on the parking ramp, the flight 
called the King Salmon tower for taxi and 
takeoff information The duty controller 
cleared it to runway 11 and furnished the 
latest wind and altimeter conditions: “Wind 
east-northeast 8; altimeter 29.90.” There 
being no other traffic, N 45378 was cleared 
directly onto runway 11 where several per 
sons saw it pause one to two minutes ind 
heard its propellers run through one or two 


over 


times. 


Steep Climb 


Ihe takeoff was started at 0642 and it 
seemed entirely normal as the aircraft left 
the runway surface and climbed to between 
75 and 100 ft. The landing gear, however, 
remained extended. The climb continued 
normally although somewhat steeper to 
between 150 and 200 ft., at which time 
the climb of the aircraft steepened rapidly 
but smoothly until it was nearly vertical. 
\t the peak of the climb the aircraft pivoted 
counterclockwise, plunged to the ground, 
ind exploded. An_ intense fuel-fed fire 
followed. 

The airport traffic controller alerted the 
USAF emergency equipment located on 
the base and the fire was quickly extin 
guished; however, not before the aircraft 
was nearly destroyed. 

'Times herein are Alaska standard based on 
the 24-hr. clock 
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Weather conditions at King Salmon at 
the time of the accident were clear. visibil 
ity 60 mui. 


INVESTIGATION 


Investigation by the Board revealed that 
the Vose party arrived in Alaska on June 
27 and had visited numerous locations prior 
to July 7 when they landed at King Salmon 
ifter a flight from Nome. Until July 10, the 
morning of the accident, the group visited 
friends and relatives near King Salmon 
N 45378 remained parked on the airport 
ramp at King Salmon 

On July 9, Alaska Aeromarine Co., 
according to instructions from the Lodestar 
of fuel to that already 
iboard the aircraft. The refueling attendant 
stated that because 91/98 octane fuel was 
the highest grade available at King Salmon, 
1 situation which was known to the crew 
having landed th earlier during the 
\laskan trip, he was instructed to add fuel 
to the rear and auxiliary tanks only. The 
220 gal. filled these tanks. The crew told 
him that there was | ctane in the front 
tanks and they did not want it mixed with 
the lower octane. The front tanks there 
fore were not opened and the amount of 
fuel in them at King Salmon is unknown 
\ refueling slip indicated complete fuel 
service was performed at Nome 


icting 


crew, added 220 gal 


Flight reports and maintenance log sheets 
overed from the wreckage showed that no 
significance 
Alaskan 


1 
WOTK 


discrepancies of 
luring the 
there was no 
lircraft was parked 
crew 


maintenance 
had been experienced 
trip. Witnesses said 
accomplished while the 
at King Salmon and one recalled a 
member’s remark when the flight arrived o1 
July 7 that N 45378 was “fine.” 

On July 10 the Vose party of six was 
returned to King Salmon by commercial 
pilots in three light aircraft. The pilot and 
flight engineer arrived first about 0600 and 
thereafter were noticed moving about the 
uircraft in preparation for departure. Pilots 
of the light planes noted that baggage. 
estimated to weigh about 550 Ib. was dis 
tributed and placed in approximately equal 
amounts in the front and rear baggage com- 
partments. Persons who were in contact 
with the crew and passengers said they all 
appeared well rested and were jovial in 
anticipation of their return home 

As soon as the party boarded the aircraft 
its engines were started and an estimated 
10 min. elapsed during which the engines 
were warmed and power checked. One wit 
ness observed Mr. Coligny and Mr. Hughes 
seated in the left and right cockpit seats. 
respectively. At 0638 the flight requested 
and received taxi clearance and thereafter 
proceeded to runway 11 by a taxi course 
which required several turns. While ap 
proaching the takeoff runway the flight 


was informed that there was no other trafh 
ind it was cleared directly onto the runway 
for takeoff. The aircraft taxied into position 
where it stopped for one to two minutes 
and the propellers were run through. 

he takeoff was 
located at three different places 
These locations afforded thre 
takeoff—a rear view, a sid 
view. The wit 


observed by four 
nesses 
the airport 

views of the 
view and a quartering reat 
nesses included two experienced pilots and 
the tower controller. All 
agreement as to the events which occurt 


Ground Roll Straight 


Ihe evewitnesses said the 


were in substantial 


takeoff roll 
was begun with a smooth unfaltering app! 
cation of The ground roll 
straight and the plane became airl 
ifter about 2,000 ft. The tr 
ground to air entirely 
there was no noticeable vaw 
The aircraft normal climb 
between 75 
ing gear remained extended. The 
somewhat steeper until the aircraft reache 
150-200 ft. Witnesses said that at thi 
increased the lin 
smoothly until th« 


power 


insition 
seemed normal 
pitch or 
assumed 
ind 100 ft., however, the lan 
climb wa 


point as airspeed 
steepened rapidly but 
aircraft was in a near vertical nose up att 
tude. Still there was no noticeable roll o1 
vaw and the path of the aircraft remained 
ipproximately over the runway 

The witness located directly behind the 
uircraft stated that at the peak of the climb 
variously estimated as between 500 and 70 
ft.. he could read the identification of th« 
plane painted on the upper surface of thi 
right wing. The Lodestar then nosed for 
ward slightly and hung momentarily in a 
steep nose-up attitude with its wing rocking 
One witness, the most experienced pilot 
said that the aircraft at this position was 
clearly stalled. Immediately thereafter th« 
aircraft pivoted counterclockwise reversing 
its heading, assumed a vertical nose-down 
ittitude, and plunged to the ground 

Several additional witnesses saw the de 
scent, their attention called to it by wit 
nesses who saw the entire flight. Still others 
heard the engines’ sound but did not sec 
the plane. Almost all of these persons, 
including the most qualified pilots, stated 
that the engine sound indicated continuous 
development of high power throughout the 
flight. A few, however, described a reduc 
tion of power at the peak of the climb and 
one or two others stated that they thought 
one or both engines were malfunctioning 
Nearly all witnesses agreed that during the 
descent there was an engine sound indicat 
ing high power. 

The crash site was located about 300 ft 
to the right of the centerline of runway 11 
ind approximately 3,850 ft. from the run 
way threshold. The latter distance is about 
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one-waif the runway length. At impact the 
aircraft was on a heading of about 290 deg 
or approximately the reciprocal of the take 
off direction. The high concentration « 


wreckage, the near horizontal contact of 
} 


‘ 


the propeller blades with the ground an } 
the compression nature of the structural ; , : . 
damage showed the aircraft struck the "4 

ground in a near-vertical nose-down descent . - : : pole lel ie 


Ihe impact and subsequent fire destroved 


much of the aircraft structure Examina ; 
10 onfirmed that the landing gear was = . 
x d it impact , 


secause of the unusual ascent after take ; ; pe 
eat attention was devoted to the ex "See to ila your Requirements 
umination of the control svstem and in — 

particular the elevator and the elevator trim 
t ontrols. Investigation in this regard 
sed that the empennage was about 
lestroved, having fallen directly mto 
oncentration of fire as the fuselage 
ordioned during the impact These 
however, acted to relieve tensions on 
he control cables and upon examination 
it was found that all control cables to the 
cmpennage were properly attached at both 
the cockpit and empennage ends. Except 
vhere the cables were cut to remove the 
occupants from the aircraft, the ibles 
vere intact. As near as could be determined 
there was no evidence to indicate jamming 
or jnterference of the elevator, rudder, or 
trim control systems. Similarly. the aileron 
ontrol cables were found unbroken and 


properly attached The giant web cargo net pictured above (15’ x 20’) is designed and fabricated 
Cockpit Controls Checked by General Logistics to meet a specialized cargo tie down requirement. Nets 

he cockpit control settings were also like these are made in many sizes to meet load tie down requirements of 
carefully examined. Although all other commercial, corporate and military aircraft. Typical loading requirements 


trim tab controls were positioned normally 
fos Gilani’ Gee’ Ghevetint telek ‘tay indices met by General Logistics web cargo control nets and hardware range from 


was found indicating a setting of 174 units 200 Ibs. to 40,000 Ibs. 
se-down. This setting, according to sev- 
cral_ competent Lodestar pilots, including General Logistics is the largest supplier of nylon and cotton webbing and nylon 
Se ee Soe 0 ek. Ka cere Sh, Oe manila rope cargo nets, with related hardware, for th ft indust 
ibnormal for anv flight onfiguration espe or ma pe go nets, wi reiate ardware, for e€ aircrait industry. 
illvy for takeoff which was normally at or 
near zero, depending upon the gross load . Z : . 
The elevator trim tab control setting of be ms , NEW RATCHET BUCKLE 
units nose-down as shown by the indi Sei) y - Aeroquip 5000 Ib. Ratchet Buckle is used to 
vas pursued by examination of the # hoid the forward flight section of the prop-jet 
tab control assemblies recovered from ; 
wreckage of N 45378. It was learned 
the windings of the control cable on 
. aera trim tab ag drums in -- buckle, it actually takes up to 4 feet of slack 
rf | tor trim t ass | Ss COI 
; = . - eer tne y = ag lies co ) under introduced load, and at the same time, 
esponded with the control cable windings 
n the cockpit elevator trim tab control 


rum. Disassembly of the units and a } Ibs. Also available on special quantity order 


stuc Oo I é I I howe 
tudy of their mechanical operation showed are 10,000-Ib. Ratchet Buckles. 


the elevator trim tab of N 45378 was posi 
tioned for an extreme nose-down condition 
when the units were recovered. Thus, this 
examination further revealed the cockpit 
indicator showed an indication which cor ee eae . be 
responded closely to the trim tab position ne oF gereroquip CORPORATION 
The elevator trim tab is connected on 


the Lodestar aircraft directly to a_ shaft SS SS SS SSS PSS LD DD SD SS SS TS a aD 


crew which extends or retracts as the con P.O. Box 1071-M, Pasadena, California AW-2 


trol cable rotates the trim tab contro] drum 0 = ‘ 
‘ee " : : . tails of G. L. cargo control nets and hardware 
Because of this mechanical design the posi Stents cont eae 


tion of the shaft screw is not susceptible CJ Details of G. L. Conversion equipment [7] Complete new G. L. catalog 
to displacement by impact. On N 45378 
the position of this unit corresponded to 
the 174 units nose-down indication of the 
cockpit indicator 

Cockpit positioning of the elevator trim 
tab setting is accomplished bv a crank-tvpe 
control located on the pedestal just below City 


Electra on a rolling platform during production 
stages. An easy-tensioning and quick-release 


introduces a tension that can reach up to 500 
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Company 
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Some time ago, a man called your name, and you 
walked across a stage, and were handed a di- 
ploma. Were you proud! You were educated. The 
world was your oyster. 

You promised yourself then that you would 
keep your education alive. That you'd go back 
and earn that graduate degree. Or brush up at 
night school, or some summer seminar. But then 
you met that pretty girl. A few years later — the 
stork, the new house on Cedar Road . . . every- 
thing seemed to happen at once. 

Meanwhile, back on the job, you were busier 
and busier. Company expanding. New products. 
New problems. Nights when you got home, you 
were really beat. After dinner, you'd park your- 
self in your easy chair, find your mind wander- 
ing to the future — “Am I slipping? Is manage- 
ment passing me by?” 

May we help you help yourself? May we sug- 
gest a method for moving ahead, a proved road 
to new opportunity? Do you know that you can 


o— - 
PD Ln 


s : 


) 

‘ 
\} 2) 
y 
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still get that advanced education you promised 
yourself — and for just a few dollars a year? 

Yes, you can get it right here in the pages of 
this publication. The currency of news and fact 
about your industry as only McGraw-Hill’s edi- 
torial facilities and competence can bring it to 
you. The knowledge that is the power of author- 
ity. For here you learn the most efficient, adult 
way — by active participation. You share com- 
mon problems, objectives, and job interests with 
men just like yourself. 

If you are so fortunate as to have a personal 
subscription to this McGraw-Hill magazine, the 
few dollars it costs you will return you many 
thousands in greater distinction in your present 
work — richer dividends in promotion. If you 
happen to share your copy on a routing list . . . 
please consider the advantages of your own sub- 
scription. But no matter whose copy you read, 
really read it! Every extra minute you put into 
it is preferred stock in your own future. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 


most interested in moving ahead 





throttle vhen set in the idle 
\n arrow vith the cranking action 
} 


pointing to the trim tab setting, which is 


thie position 


moves 


displayed as units of nose-up or nose-down 
idjustment. The jjustment 

from 25 units units 
Clockwise t the 
produces nose-up trim and the reverse, nos« 
down. Examination of the indicator of 
N 45378 showed the numerical graduations 
readable even after the 


range of a 
nose-up to 25 nose 


down ining of crank 


} 


ere clear and easil\ 
ident 
All other cockpit 
ibject aircraft 
takeoff configur 
handle. This 
ind locked position 
the actual position of the landing gear 
1s not considered normal | 
ittempt had made to 
ifter the aircraft became 
Evidence that all major compo 
vents of the aircraft and all flight contr 


vithin the immediate wreck 


the 
the 
ition except for the landing 
was found in the down 
thus corresponding to 
This 
ved 
the 


control positions of 


found normal for 


Vere 
cal 
yecause it sho 


retract 


uirborne 


been 
showed 
faces Were 
age 
It also 

nd access panels were 
No evidence was found to indicate structural 
failure or fire in flight 


determined that all doors 
impact 


was 


losed on 


Engines Buried 


Ihe powerplants of N 45378 were torn 
om their mounts and buried approximate) 
four feet in the sandy soil by vertical im 
pact. These units were removed from the 
vreckage site to a sheltered location suitabk 
tor examination 
Ne irly il] vlinders werc 
engines for inspection 
xamination of the interiors of the 
Chis revealed normal operation of the cyl 
inders prior to impact and. clear evidence of 
idequate lubrication of all components 
Examination of the screen and magnet 
plug revealed no foreign material. The in 
ilso showed that damage was the 
sult of impact and 
f malfunction or failure 
The blades of both propellers 
leep scratches and bending in evidence o 
igh rotational forces at impact Also 
leflection of or more spider arms o 
ich propeller was indicative of appr 
r. Markings on the 
made bi impact showed the 
lade angles were those 


iab] 


engines 


removed from 


the ind to permit 


engines 


per tion 


there was no evidence 
showe 1 
- 


on f 


iabl 
propeller shim 
pI ypel 
commensurat 


ith equal and appre development 


from the 


Weight Discrepancy 

Vose chief pilot ind 
gross takeoff weight 

This, ho 
he records on 
\cronauti 
tration ‘ t CAA Form 
dated Feb. 25, 1957, listed th 
ross takeoft eight ] 5 ) 


t th form W 


} 
s+} 


1 regar 

} on the aircraft it tine 

light of Aircraft Specification 
that N 45378 substan 


the 19,500 Ib. weight 


i i ig 


vith 1820-72 


nspe 


quipped 
Ne 


the ai 


etrthele ipplication 
raft and 


oncerming aircraft 
1 gross weight as required by 


ertain 
manuals 


re juire 
f } 
for the 


CAR 
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No. SR-407 had not been comphied vith 
Investigation of the 
N 45378 at the time of the accident of 
necessity require im approximation of the 
umount of fuel in the front tanks and th 
Assuming a minim 
ind that 
ne-fourth 


‘ 


loading ondition Oo! 


f 


im 
the 


veight of baggage 
eight of 550 lb. of 
front 


toge ther 


baggage 


tanks were at icast | 


vith 


other wccepted ve 


the latest weight and bal 
that N 45378 w 
least an approximate 


ince 
evident ; ) 
gross takeoff 


of 19,500 Ib 


i : t Lut 


or about 
however, proper 


enter of 


This load was 
vith respect to the 
raft 
Because of the 
uircraft the possibility of a sudden 
hift Was 1 VW itm 


ind lo the wr 


tions of the air 
abnormal 
} tivel onsidere 
itions of baggage in 
ize disclosed the load had |} n correctly 
distributed and the baggage had been pro 
ympartments 


mony 


etly placed in the baggag« 
There were no large single items aboard to 
ause a shift of weight which ac- 
ymunt for the flight path of the 1irplane 
Rescue personnel found that although pas 
torn free, all occupant 
were in seats with safety belts fastened at 
the time of impact. They also confirmed 
that Mr. Coligny and Mr. Hughes occupied 
the left and right cockpit positions, re 
spectively 

\ triangular wedge-type external elevator 
rudder control lock the 
perimeter of the fire area item was 
undamaged except that th facing the 
fire was scorched and its paint was blistered 
Suspecting this lock mav have 
the empennage during flight the investiga 
tors pursued this as a possibility. From the 
hief pilot of the Vose organization it w 
learned that the lock merel\ 
equipment and no longer used 1 gust 
lock on N 45378. He stated that the Lear 
svstem was mn raft and 
this modification was accomplish 
1957 a new locking 

He said the 


could 


senger seats were 


found at 
" 
lhis 


side 


was 


been on 


was surplus 


, ; 
1S } ] 


rudder the air 


vhen 
in earl 
installed 


le S121 


uch held th 
it virtually imp 
take his seat wit 
gaged. Further 


by the ai 


made 
ith the lock ag 
that this locking 


ckpit 


Yoke Forces 
Statements 
ienced Lodes 
rorces wht 
settings 
The SC 
rorTrces' alc 
Imprope! tr 
forces vhich 
able to 
lid 


two 


wvercone 


| 
not take prompt 
instances 


xperiences tate 


’ 
the clevator trin 


a full-flap 


tioned for 
that 


xperien 


shor 


' th 
that 


ntroduced 


r¢ 


enough 


B-47 Collides, Drops Weapon 


Portion of a nuclear weapon was jettisoned from this Boeing B-47 jet bomber after mid-air 


collision with North American F-86 fighter over Savannah, Ga 


Crash nearly 


engine from wing. Navy divers searched for weapon. 


tore 


outboar 





Board has found that at least two Lodestar urcraft was satisfactory and described him 


iccidents resulted from improperly posi is an accomplished and conservative pilot 
tioned elevator trim tabs during takeoff In response to questions he said the sub 
In both instances witness’ descriptions of ject aircraft was equipped with a pretakeoft 
the flight paths of the aircraft were near checklist and that from his observations he 
identical to the descriptions given of the noted it was Mr. Coligny’s habit to use it 
flight path of N 45378 
lhe Vose chief pilot testified that Pilot ANALYSIS 

Coligny had been a personal acquaintance At takeoff N 45378 was loaded to an 
f his for manv vears and that Mr. Vose estimated weight of 19,500 lb. CAA records 
employed him on April 1, 1957. Records indicate that the aircraft substantially quali 
m Mr. Coligny indicated that at this time fied for this weight but no application had 
he had accumulated more than 10,000 flying been made for it. Thus, the aircraft was 
hr., with about 1,000 in the PV-1 and ertificated for only 18,500 Ib. and was 
Lodestar aircraft. Following employment therefore overweight approximately 1,000 Ib 
the chief pilot flew with Mr. Coligny fo it takeoff. Since the aircraft was qualified 
ipproximately 100 hr. He stated that during for the higher weight and the load was 
this time, Mr. Coligny’s operation of the properly distribute: s obvious the addi 





Noise Cutout 


Rapid recovery of telemetry signals follow 
ing noise bursts is provided by noise cutout 
unit. During periods of signal drop-out, 
unit stores control loop voltage levels to 
provide wave form restoration “with mini- 
mum loss of data due to recovery time fac- 
tors. Manufacturer is Applied Science Corp. 
of Princeton, N. J. 


NOTABLE ACHIEVEMENTS IN WIND TUNNEL TESTING — NO. 4 


CWT engineers are a dedicated group, spending many extra-curricular 
hours in the pursuit of basic scientific information. The result of a 
recent test is shown below. 


tional weight would not adversely affect it 
operation and was not a factor in the a 
dent. 

During the Board’s investigation ever 
consideration was given to the variou 
causes which could produce the steep ascent 
of the aircraft. In this regard, numerous 
possibilities such as load shifts, control mal 
function and locked controls were exhaus 
tively pursued and virtually eliminated by 
clear and cumulative evidence. Further, the 
very nature of the flight path, which was 
straight without roll or yaw, and which 
reached an approximate height of between 
500 and 700 ft. in less than 4,000 ft. of 
forward movement, clearly eliminates the 


e possibility of malfunction or failure of 

At CWT either or both powerplants. Furthermore 

les exhaustive examination of these units re 
vealed they were capable of normal opera 

tion prior to impact. The Board determined 


by clear and cumulative evidence that any 


People sometimes ask us who runs the CWT. The Wind Tunnel changes in power sound which may have 
been heard during the short flight of the 


is operated by the California Institute of Technology for five aircraft must have been caused by throttk 
owner-companies — Convair, Douglas, Lockheed, McDonnell and movement rather than powerplant mal 
North American. Its services are made available also to other | function. 

leading aircraft firms and to government agencies. The CWT plays N \n ‘s ‘e of hie < g — 
° ° ° ome 0 ing Saimon, asec on 1 
a fundamental part in the aerodynamic testing and development amount of tuck otfel t the tear and 
of some of the world’s most important aircraft and missiles. auxiliary fuel tanks at King Salmon, reveals 
considerable amounts were burned from 
each of these tanks en route The con 


If you would like more information regarding the Wind Tunnel, depts neceup trim sequied Curing 2 
normal landing would be increased by this 


its services, or employment opportunities, you are invited to apparent fuel scheduling. From an opera 
write us. tional consideration it is therefore believed 
that the trim position during landing at 
King Salmon, if not changed for takeoff, 
SOUTHERN Operated by the ind if coupled with surprise and delayed 
CALIFORNIA California Institute of orrective action, would produce a nose-up 
COOPERATIVE Technology. Owned force that could not be overcome manually 
WIND by Convair, Douglas, The possibility of an improperly pos 
TLIAJA 

ate. Lockheed, McDonnell gested by the setting found after the crash 
and North American. 174 units nose-down. According to reliab) 


BEFORE TEST AFTER TEST 








tioned nose-up trim condition is also sug 


950 S. Raymond Ave dekielel tale Men Ge llliclaalle. 
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i wl ti Hot rik 4 [ i, ‘ 
yt relate to any normal flight configuration 
x the aircraft. Operationally, the flight 

vath as described could not have occurred 
ad this nose-down setting existed during 


the takeoff. Believing the condition was 


wt the result of impact, it is very probabl 
t resulted from a lesperate ittempt of 
to relieve the voke pressure with 
zard to obtaining a specific setting 
improperly positioned nose-up trim 
tting is suggested bv similarity between 
the flight path of N 45378 and the flight 
iths of other aircraft that crashed becaus¢ 
this condition Vhe condition also i 
geested by the similarity of the earh 
it of the flight to those in which acx 
nts nearly resulted from the condition 
\fter careful consideration and analysis of 
ic available evidence, it is the belief of the 
soard that this accident was the result of 
taking off with the clevator trim tab p 


1 landing 


FINDINGS 


On the basis of all available evidence the 
soard finds that 
1. The aircraft and crew were properh 
rtificated 
The flight, after being cleared, began 
takeoff from runway 11 in clear weather 
mditions at the King Salmon Airport 
3. The aircraft was loaded about 1,000 
in excess of the allowable gross takeoff 
cight; however, the load was properly 
listributed and the excess weizht was not 
» factor in the accident 
4. After becoming airborne the aircraft 
ssumed a normal climb attitude to about 
nN tt 
>. As airspeed increased the climb steep 
ned smoothly but rapidly until the aircraft 
is climbing in near vertical nose-up 
ttitude 
The aircraft stalled at an altitude of 
ctween 500 and 700 ft., pivoted counter 
ckwise, and plunged to the ground in a 
tical nose-down attitude 
Examination of the cockpit trim tab 
mtrol indicator and actuating mechanism 
the clevator trim tab revealed the tab 
vas set to 174 units nose-down 
8. The above elevator trim tab position 
abnormal for any usual flight condition, 
vecially for takeoff, and resulted from a 
lesperate attempt to relieve yoke pressure 
). The rearward yoke pressure resulted 
m the elevator trim tab being positioned 
landing during the takcoff 


PROBABLE CAUSE 


Che Board determines that the probabk 
ise of this accident was the pilot’s action 
1 taking off with the clevator trim tab 
ysitioned for landing 
By The Civil \Acronautics Board 
James R. Durres 
Cuan GuRNEY 
HTARMAR D. Denny 
Joserpn Minett 
Louts J. Hlecror 


SUPPLEMENTAL DATA 


lhe Civil Aeronautics Board was notified 
this accident through CAA facilities 


out 0800 July 10, 1957. \n investigation 
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GENERAL LABORATORY ASSOCIATES, INC. 
Norwich p | | . | New York 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


WEST COAST SALES & SERVICE, 4113 W. Olive Ave., Burbank, Calif., Victoria 9-4390 








limited number of 
senior positions 
available for 


ELECTRONIC ENGINEERS 


e Electronic Counter Measures 

e@ Weapon control and guidance 

e Electronic component and circuit design 

e@ Antenna and radome research and development 


These are unusually rewarding positions for top 
men. They offer high-level assignments at Boeing, 
and an opportunity to make significant contributions 
in scientific and engineering areas. Salaries are open, 
and will match the creative leadership we are seeking. 


Requirements are an M. S. or Ph. D. in electrical 
engineering or physics, with five to fifteen years of 
experience in electronics or related fields. 


Assignments within the areas outlined at the top of 
this page include: Weapon system studies; synthesis 
of new systems; evaluation of system operational 
effectiveness, by analysis, and with simulation equip- 
ment; evaluation of components and equipment by 
means of analytical and laboratory techniques, 
directing internal and Boeing-sponsored university 
research programs, and technical management. 


All are advanced assignments on long-range weapon 
system projects at Boeing. They offer you the scope 
you need to utilize your creative powers to the 
fullest. At Boeing you'll be working with outstanding 
men in your field. And you'll have at your disposal 
the best equipped and most extensive laboratory 
installations in the industry. 


Drop a note now to: John C. Sanders, 
Dept. C-73, Boeing Airplane Company 
Seattle 24, Washingten 





was immediately initiated in a 
with the provisions of Section 702 (a) 
of the Civil Aeronautics Act of 1938 
amended 

Depositions were taken at King Saln 
Alaska, on July 20, 1957, and in New ¥ 
N. Y., on Aug. 16, 1957 


Operator 
The C. R. Vose € 


brokerage organization 
York, N. ¥ It ownec 
aircraft which was us 
its business 


Flight Personnel 


Edward Colign IgE 
ploved | the C. R 
since April 1, 1957. H 
effective airman certificat 
port rating. Mr. Coligny 
ipprox mately 10,000 flving 
first rated on Lockheed Lodesta 
1953, had accumulated ab ] 
vhich 160 were in N 45378 
1 and the accident dat« 
rated in the DC-3 and A-26 airct 
held numerous other airman ratings 
latest CAA first-class medical certificat 
current and dated Nov. 5, 1956. It ca 
the following limitation Holder 
possess adequate orrecting lenses 
exercising the privileges of airman 
ite.” 

Ralph L. Hughes, age 45, had beet 
the employ of the company for 
vears as a flight engineer and mechan 
N 45378 

He held a valid airman certificate 
ratings as a flight engineer and as : 
chanic on aircraft and aircraft engin 
Mr. Hughes’ principal responsibility 
maintain the Vose aircraft 


The Aircraft 


N 45378, a Lockheed Lodestar, modc! 
18-56, serial number 2506, was owned and 
operated by the c. R Vose Co It + 
purchased new Nov. 23, 1945, by Mr: 
Vose and at the time of the accident had 
accumulated 4,181 flying hr. An airworth 
ness certificate issued July 17, 1956, stated, 
“Remain in effect as long as the aircraft 
is maintained in accordance with Civil Au 
Regulation Part 43." Records showed th« 
aircraft was properly maintained. Last over 
haul of the aircraft was completed Feh. 25 
1957, during which two new Wright cn 
gines, model RI1820-72, and two over 
hauled Hamilton Standard  pronelle: 
models 33D50-111 with model 6511 4-' 
blades, were installed. The last 100 hr 
check was completed May 5, 1957 


R. F. Gompertz to Head 
Rocket Engineering Unit 


Richard F. Gompertz, resigned last 
week as director of Air Force’s Rocket 
Engine Test Laboratory, Edwards AFB, 
Calif., to accept the post of manager of 
rocket engineering at General Electric's 
Malta, N. Y., plant. He is being suc 
ceeded at Edwards by USAF Col 
Harold W. Norton, former deputy chicf 
for weapon systems at ARDC’s Ballistix 
Missile Division. 
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Positions Vacant 


Wanted: Schedule and Tariff Man to head up | 


traffic department. Right man 
into traffic manager position. 
giving education, experience, and 
expected, to P-7 5, Aviation Week. 


»9 


ocal service 
can work 
Write, 
salary 


Position open in mid-western scheduled air- 
line for Revenue Accounting Supervisor. Air- 
line experience necessary Replies confiden- 
tial. Submit resume and photo to P-7317, 
Aviation Week. 


Employment Service 


Foreign Employment. Hundreds of Chalieng- 
ng opportunities with American companies 
overseas. Write to World Employment 
formation Service, Dept. 2, Box 3831, Termi- 
nal Annex, Los Angeles, California. 


Selling Opportunity Offered 


Reps. who cover aircraft industry or airlines. 
Sell famous quality line tourist & deluxe 
et airline passenger seats. San 
Seattle, all U.S. open. Canada also. RW-7358, 
Aviation Week. 


Position Wanted 


Aviator, 2,600 Hrs. Diversified 
Flying. Comm. SMEL Instrument. Age 26, 
Family. Alert, Aggressive, Personable, De- 
sires Position With Future; 
ents In Aviation and Sales. Excellent Back- 
ground and References. 1041 Somera Road. 
Los Angeles 24, California. 


Ex-Naval 


Airline Pilot, 
ployed wishes to 
executive operations. 
experience plus current 
ATR with DC 4, DC 3, C 46, Lockheed rat- 
ngs. Over 10,000 hours pilot. Age 38. 
Complete resume to interested parties. PW- 
354, Aviation Week 


return to transport or 
Extensive airline pilot 
multi engine jet. 


Pilot—-SS00 accident free hours. Commercial 
—DC-3—DC-4 rating—Helicopter—B-25 — 
B-26—-Twin Beech—inst rating—Married, 
}9—Several years experience in radio—logi- 
cal safety—=industria! safety fields. PW-7352, 
Aviation Week. 


Pilot Engineer, 8.S. Aircraft Maint. Engi- 
neering, Comm. SMEL, SES, FLT. INSTR. 
INST. 7 yrs USAF, 3000 hrs includes jet and 
Cv-240. ATR written passes, A&E and 7 
ground school ratings. 1 yr. Fld Service Eng. 
Age 31, married. PW-7370, Aviation Week. 


In- | 


Diego, L.A., | 


Combining Tal- | 


jet test pilot, presently em- | 


Helicopter Pilot 3500 Hrs. Accident Free In- | 


structor rating. Exten. Exper. all fields. Mar- 
ried, 35, steady. Seek permanency. Resume 
on request. PW-7367, Aviation Week. 





DON’T FORGET 


the box number when answering adver- 


tisements. It is the only way we can 


identify the advertiser to whom you are 


writing. 
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TEA LEAVES 
won't tell your 
engineering future 


Look General Electric’s Small 
Aircraft Engine Department. You see 


at 


a consistent pattern of growth and 


achievement, both and in- 


dividual. 


In four years, SAED engineers won 


company 


development contracts for three small 
gas turbines—the T58 _ turboshaft, 
J85 turbojet, T64 “convertible” 
introduced a constant speed control 
concept for helicopters . . . achieved 3: | 
and better power-weight ratios 
determined the feasibility of one basic 
power section for both turboshaft and 
turboprop applications, 


SAED’s engineering staff has grown 
several times its original size yet still 
retains the advantages of working in 
small professional units. 

Add to this pattern the enormous 
potential of small gas turbines, and you 
complete the picture for a secure 
progressive career. 

FAR-SIGHTED ENGINEERS IG- 
NORE THE TEA LEAVES... LOOK 
INSTEAD TO A HISTORY OF 
GROWTH AND ACHIEVEMENT. 

IF YOUR EYES ARE ON THE 
YEARS AHEAD, WRITE US IN 
CONFIDENCE TODAY. 


MR. WILLIAM MERRILL, TECHNICAL RECRUITING 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL QD ELECTRIC 
1094 Western Avenue, West Lynn, Mass. 





IN ALL INTERESTS 
OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 








PROFESSIONAL 
SERVICES 








VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 


Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 
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EMPLOYMENT OPPORTUNITIES 
ENGINEERS 


How Do You Evaluate 


the Career Potential (“CP” 
of a Position 


P'=EA+2 [F+ wis 


My Present “CP”= 


“CP” VALUES; to test your “CP,” 


circle the value you’d give each 


symbol below, substitute, AND SOLVE. (Top value obtainable, 99.5) 


"CP” VALUES 


LOW 


HIGH 





Encouragement to Exercise Initiative 
& Creative Imagination 


2 


5 





Assignment (Nature of)—from Routine 
to Very Challenging 





Field — Conventional Product to Area 
where Technical Breakthroughs Ex- 
pected 





Modern Facilities —from Limited to 
Extensive Equipment for Testing and 
Research 





Recognition of Individual Contributions 
— Chief Reason for Advancement 





Salary —from Unsatisfactory to Excel- 
lent for Level of Work 





Benefits —from Limited to Best in In- 
dustry, including Encouragement to 
Join Professional Societies; Liberal 
Support for Graduate Study 





Increases—Primarily by Seniority 
Rather than Merit. 





Your Individual Skill, Creativeness and 
Ability to Take Responsibility 


<4 
ee ~ oy es ed 
= ¢ ee . se “ ‘<s 5 





a. ; 


























Please send your resume to 


| 


2[RS+ B-G] +I’ 
4 





+2 





If your solution is 85 or less, it will be 
worth your while to inquire about the new 
opportunities in research and development 
now open at Republic Aviation. 


These are specialist positions — requiring 
men of high calibre and a strong background 
of experience for advanced work on super- 
sonic and upper atmosphere projects in air- 
craft, missiles and space vehicles. 


The Department Head in your field will 
personally study your resume. If he feels 
there is an opening here which will engage 
your interest and fit your qualifications, he 
will arrange for an interview. And provide 
you with specific information—with which to 
evaluate your Career Potential at Republic. 


CURRENT OPENINGS FOR SPECIALISTS 
(With 5 to 10 years experience) 
Engineers, AE, ME, EE; Physicists; 
Mathematicians, BS, MS, PhD to work in: 
Operations Analysis:Guidance Systems (IN) 
Reconnaissance Systems (Optics, IR) 
Heat Transfer + Air Load Requirements 
Aerodynamics Development: Propuision 
Equipment + Engine Air-iniet and Exhaust 
Air Conditioning & Auxillary Equipment 


Mr. George Hickman, Engineering Employment Manager 


SEE PESESELAES AVIATIEy 


FARMINGDALE, LONG ISLAND, 


New YorK 


ENGINEERS WHO JOIN REPUBLIC ENJOY THE PLUS VALUE OF LIVING AND WORKING ON LONG ISLAND, FAVORITE PLAYGROUND OF THE EAST COAST 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATES UNDISPLAYED 


The advertising rate is $24.00 per inch for all advertising appearing on $2.10 a line, minimum 3 lines. To figure advance payment count 5 
other than a contract basis Contract rates quoted on request average words as a line 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undispleyed ads 
columns—30 inches—to a page DISCOUNT OF 10% if full payment is made in odvance for four con- 
Closing date is 11 days before issue dote, subject to space limitations secutive insertions of undisplayed ads 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 
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WORLD'S LARGEST INVENTORY 


LODESTARS 


1820-56 or G205A Engines (NTSO) 4,000 
hour airframe inspection completed—no 
interior—no radio—standard panel. Ex 
cellent for conversion. Choice of three. 
$50,000 to $70,000, F.A.F., Minneapolis. 


B-26 


GC = ™ 2 i A F | S New airworthiness certificate 8/1/57. Less 


than 100 hours on R-2800-75 engines. 1275 
Over $10,000,000 worth of New and Serviceable allons of fwel—2 ARC-I5SD receiver 

Parts “‘on the shelf" ready for delivery. Every R-89B receiver—1 Collins 17L—1—Collins 
thing from entire wing sections and quick change 51V-1—F-11 Isolation lamp—l! Bendix in 
units to small bolts and nuts available. Prompt terphone amplifier—2 Bendix ADF’s—1 
quotes. Sperry A-12 autopilot. Dual instrumenta 
tion—Dual RMI—300 plus cruise. $150,000, 


BETTER C-82’s | | 


ONLY AAF Overhauled models available on the AERO COMMANDER 920 


market. Stored in ideal climate. 10 day delivery 
with fresh control surfaces. 160 hours since major overhaul on air 

Ww craft engines and accessories. 3 blade 
STE ARD-DAVIS, INC. ene ane | = type, —_ ~ 
> > « . . ormica custom card table—individual sea 
FA 1.3414, P.O. Box 351, Gardena, Cal. lights—dual instrumentation—rotating bea 
con-—all double windows and special 
soundproofing — steerable nose wheel 
Dare 360 transceiver—Dual ARC omni— 
IMMEDIATE DELIVERY ARC ADF—Marker beacon receiver—L-2 


FOR SALE TWO C4AGRs 49,900 Ibs ||" 


C-A6F AIRCRAFT T CATEGORY AERO COMMANDER 520 


Green with white trim. Less than 200 
Zero time Cargo interior hours on aircraft engines and accessories 


Passenger and Cargo Licensed for up to 62 seats Window curtains—Reclining seats -Eye 
brow panel lights—Flashing navigation 


With or Without We ore the owners lights—Deicer boots—Windshield deicer 
Dual horizons—dual altimeters—rotating 


iamagery Gb tees L AND J TRADING COMPANY RRCIED Denat Sith Inections S ginde beth 


; P. ©. Box 1065 Int'l Airport -Dare transceiver—Narco omnigator 
Immediate Delivery Miami Phone MO 5-3771 Lear L-2 auto pilot with altitude control 6 


ASK FOR P. E. DIXON OR E. E. JONES oAS. Minncotoln. metals 6Colvery 


THE FLYING TIGER LINE INC. Please Contact - Sales Department 


Burbank, Calif. a irect 
poy wth Guan $-51 MINNESOTA AIRMOTIVE, Inc. 
Ble SIKORSKY 2 ae 


FRED BENNINGER ensed 1 
Executive Vice President ‘ helic — HELICOPTERS WOLD CHAMBERLAIN FIELD 


Tel: Stanley 7-3411 Cable: Flytiger ° nee a a MINNEAPOLIS, MINNESOTA 


‘ 
-. 
a 
“a 


4444444444444 
99 9-9-5-09400804 


B & E Models 
Fully Convertible 
Overseas & Domestic 
Financing Available 
UNITED STATES 
OVERSEAS AIRLINES iwc. 
Chrysler Bldg., New York, N. Y. 
Telephone YUkon 6-6685 


Cable: USOALINES NEWYORK 
TWX NY 1-3486 
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e009 99 9 9 999090000808 
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FOR SALE siciem pctormance wand aitacinh Immediate Delivery 


OR LEASE a ~~ 2 . — be ; a , «i we We stock, overhaul, and install 
alers protectes PRATT & WHITNEY WRIGHT 


DC4B or E L.. 2 R1830 R1820 


Linden Airport, Linden, N. J —75, —92, —94 202, —5, —72 
C46F or A R985 R1340 R2000 


rOral Ton sees vows | [a mem or amenen ) | mre a 
; - SU - 92 
SINCE NEW—FLYABLE lf You’re Important, you either read 
WITERRATIONAL AIRCRAPT ASITENANCE co. AVIATION WEEK ENGINE WORKS 


Hangar Burbank, Calif : is 
Thornwall 26164 Cable: Interair Stanley 75378 or you advertise in it, or both 








Lambert Field inc St. Lovis, Mo 
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SEARCHLIGHT SECTION 











FOR SALE 


Executive 6 passenger aircraft 
1957 AERO COMMANDER 


Model 680. 


Almost new, 126 hrs., radio equipment, 
dual ARC-15D Omnis-DARE-DTR-360-VHF- 
ARC Type 21, ADF-Collins 51V2. Glide 
Slopflight Tronics MB-3 3-lite marker-ARC- 
FIT-ARC-CD and CAIR. Always hangered. 


Open to any reasonable offer. Write 


Thomas Kalyvas, Eazor Express, Inc. 
15 Twenty Sixth Sr. Pittsburgh 22, Penna 








1957 BELL 41-G 
2 1956 PIPER PA-18-As 
1 1953 PIPER PA-18 


The Smith Meal Co. Inc. 
Box 248 Amagonsett, N. Y 








FOR SALE 


54 PASSENGER 


CW20T 


$195,000 INCL. “0” TSO ENG. 
EMPTY WT. 30,438 LBS. 
TOTAL TIME 3500 HRS. TSO 1700 
TYPE CERT. RADIO INCL. OMNI 
DUAL INSTS. FUEL FLOW, BMEP 
INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 


Hangar 3 Burbank, Calif. 
Thornwall 26164 Cable: interair Stanley 75378 








“SEARCHLIGHT” 


Opportunity 
Advertising 


—to help you get what you 
want—to help you sell what 
you no longer need. 


Take Advantage Of It 


For Every Business Want 


“THINK SEARCHLIGHT FIRST” 











FOR RATES 
OR INFORMATION 


About Classified 
Advertising 


ee 
She McGraw-Hill fice 
ae You 


ATLANTA, 3—1301 Rhodes-Haverty, Bldg. 
R. POWELL JAckson 3-6951 


BOSTON, 16—350 Park Square 
J. WARTH HUbbard 2-7160 


CHICAGO, 11—520 No. Michigan Ave. 
W. HIGGENS MOhawk 4-5800 


CINCINNATI, 37—2005 Seymour Ave. 
F. ROBERTS Elmhurst 1-4150 


CLEVELAND, 13—1164 Illuminating Bldg., 55 Public Sq. 
W. SULLIVAN SUperior 1-7000 


DALLAS, 2—1712 Commerce St., 901 Vaughn Bldg. 
G. MILLER Riverside 7-5117 


DETROIT, 26—856 Penobscot Bldg. 
J. GRANT W Oodward 2-1793 


LOS ANGELES, 17—1125 W. 6 St. 
R. YOCUM MAdison 6-9351 


NEW YORK, 36—500 Fifth Ave. 


R. OBENOUR — D. COSTER — R. LAWLESS 


OXford 5-5959 
PHILADELPHIA, 3—17th & Sansom St. 


H. BOZARTH — R. EDSALL 


Rittenhouse 6-0670 
ST. LOUIS, 8—3615 Olive St. 
F. HOLLAND JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
W. WOOLSTON DOuglas 2-4600 
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All business is specialized 
...and nothing specializes 
on your business like your 
business paper 


This profit-wise peddier looks for 
the wettest crowds. His business is 
specialized. Like yours. 

And like your business, this bus- 
ness paper of yours specializes, too 
It packs into one place the current 
facts you want. It scouts out, sorts 
out, reports and interprets the specific 
news and information you need to 
keep posted and keep ahead in your 
field. Cover to cover, editorials and 
ads, it concentrates on bringing = 
specialized help youcan’t get anywhere 
else. Read it thoroughly and put 
it to work. 


Thus business paper in your 
hand has a plus for you, 
because it's a member of 
the Associated Business 
Publications. It's a paid cir- 
culation paper that must 
earn its readership by its 
quality And it's one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the ume you give 
to your business paper still 
more profitable ume. 


= 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
tived from your business paper and 
tips on how to read more profitably. 
Write for the “WHY and HOW book- 
let.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 
330 W. 42nd St., New York 36, N. Y. 


tee eee eter eee ee 
One of @ series of ads prepared by 
WHE ASSOCIATED BUSINESS PUBLICATIONS 





LETTERS 





. . > 

Engineering Affair 

We hate to say anything that would in 
iny way tend to throw cold water upon 
Mr. McMorrow’s love affair with Engineer 
ing (AW Jan. 27, p. 122), but if he will 
disengage his arms from around her neck 
for a moment I think he'll find that he 
hasn't been engaged in a caress but in a 
stranglehold. It is true that there are people 
who can make themselves useful and find 
challenging opportunity in spite of the fail 
ings of supervision in defining such oppor 
tunities for them. It may also be that some 
challenged more easily than 
ithers. In any case, it is management's re 
ponsibility to see to it that the talents of 
cngineers are properly utilized—not to sug 
eest that they forget about the whole thing 
ind lose themselves in a passionate embrace 


peopl irc 


vith a hot soldering iron 
InvinG Maron 
Delaware Twp., N. ] 
Donatp C. KAUFMANN 
Blackwood, N. J. 


Clear Thinking 


I've been reading Aviation Week for 
some five years since I’ve been employed as 
Supervisor of Tech Publications for an air 
craft instrument manufacturing firm 

I compliment you on your clear thinking 
and forceful expression in few words. You 
have the guts to stick your neck out and 
today there seems to be less and less people 
who dare to do so 

I speak only for myself but I’m here to say 
I appreciate your editorials and general policy 
of the entire magazine. Good luck and 
long may you wave. 

Cuarces E. Garpiner, IRE 
Bayside, N. Y. 


Education Lags 


I read your “Hope of the Nation” edi 
torial (AW Jan. 6, p. 21) about Langford 
with much interest 

Without undue paternal pride, would 
like you to know that my boy, age 15, has 
developed similar capabilities, mainly from 
close study of Aviation Weex and similar 
publications over a period of the last four 
vears. To his credit, also, while I have urged 
ipplication in the electronics field, he has 
been more interested in aeronautical engi 
neering. This tendency arose from interest 
developed as a result of my work at Ogden 
\ir Materiel Area 

Our concern is with getting him into one 
of the well-equipped engineering schools 
ind developing these interests adequately. 

It seems that the entire nation’s business 
world is crying for the government to spon- 
sor (finance) basic and applied research to 
the tune of billions of dollars. This I sup 
port. No one worries (I have seen no 
riticism in print) that this is socialized re- 
search. Maybe the 10% profit on all ex 
penditures is sufficient palliative. 

However, when the President indicated 
recently that federal funds should be made 
iwailable to insure higher education for more 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St.. New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


youngsters, Utah’s fine Gov. Clyde quickl; 
innounced that federal funds were not de 
sired for such a purpose. He has not, how 
ever, complained against res¢ irch and other 
federally-sponsored projects brought into the 
state to construction of 
highways, production 
facilities, airports, or defensc 
production. While he is 
lege graduate) man, he apparently does not 
believe in the adage that the truth will set 
the world free! He would rather they 
(voungsters) not know the truth than re 
it through federally financed educa- 


subsidize farmers, 


uircraft and missile 
research or 


in educated (col 


ceive 
tion 

It is my 
cause new techniques (new? 
closed circuit TV, training aids (visual aids, 
breadboards, simulators, mobile _ trainers, 
mockups, cutaways and other demonstrated 
training methods) are 30 years behind the 
times. We trained over 10 million (addi 
tional) men during World War II. Special 
interests now are afraid that they will not 
be able to continue to control establishment 
of new schools, utilization of new techniques 
if plenty of money is released for whatever 
good purposes may be found 

Incidentally, you passed up a newsman’s 
opportunity im not working out something 
for Langford. Apparently he has an IQ of 
about 150, capable of high school comple 
tion and ready for college entrance in about 
two years. He certainly was entitled to more 
than a free copy of Aviation Week and 
first name mention in the editorial. Tell 
him to look in on State of Illinois’ new ideas 
of teaching math. They might stimulate 
and help each other. USAF CrviLian 

Roy, Utah 

P. S. Congratulations on your articles on 
Maser and Atomic Amplifier (pre-amp for 
3,000 mi. radar) particularly your disclosure 
of radars in operation 


belief that education lags be 
such as films, 


Incredulous Economy 


Sputniks are not the only thing the Rus 
sians have passed us by with 
[wo years ago we possessed the world’s 


helicopter, the YH-16A 
Now the Russians have their Mi-6, the 
British have their Fairey Rotodyne, and 
what do we have? Other than the S-58 and 
H-21, which are not in this class, all we 
have is a two-year-old canceled contract— 
for “economy” reasons—and plastic models 
in the hobby shops. 

In your Jan. 20 issue, p. 32, 
Gen. Gavin recommends a helicopter for 
the U. S. Army equivalent to the Soviet’s 
Mi-6. In December of 1955 Gen. Gavin 
was present at the public demonstration 
flight in Philadelphia of the YH-16A, on 
order for the Army. It was the second 
prototype of the higher powered, greater 


largest turbojet 


you state 


capacity (69 troops) production version— 
the YH-16B. 

But because of an error on the part of a 
Washington official whereby it was believed 
maintenance costs to be 10 times greatet 
than actually so, and, at that point, the ex 
travagant reversal of mind favoring smaller 
helicopters, the contract was canceled 

The fact that the prototype crashed 
minutes before completion of its Phase 2 
tests, after having attained the unofficial 
iltitude record of 24,000 ft. and descended 
witorotation to 800 ft. should have had no 
bearing on the cancellation, as it was con 
clusively proven that failure of test equip 
ment, not fault in the design or construction 
of the ship itself, caused the crash 

Harold W. Peterson, pilot of the craft, 
who had 5,200 hr. flying time, 1,000 of 
them in helicopters, and had spent six of 
the 1] years he was in the Air Force in 
Flight Test Division, was very satished with 
the performance of the YH-16, and certainh 
its capability and appearance was (and still 
would be) superior to any other in the 
world 

Budgetary limitations, according to Gen 
Gavin, are still preventing production of 
any helicopter able to compete with the 
Mi-6. If it has become obvious that, after 
two years of allowing the USSR to catch up 
ind pass us by, with this as well as satellites 
we do need such an aircraft. To continuc 
such “economy” would seem incredulous 

Mrs. Harotp W. Pererson 
Lancaster, Calif. 


Landing Fees 


I have read with a great deal of interest 
your article in the Dec. 16 issue (p. 38 
regarding the use of the O'Hare Airport in 
Chicago. 

In all of my flying in and out of Chicago, 
I have yet to find it possible to either leave 
Chicago or return at the O'Hare Airport 
The O'Hare field is much closer to ow 
plant than Midway. Those of us that arc 
located on the north side of Chicago would 
much rather use it than Midway. I find that 
the planes in and out of O'Hare are either 
tourist flights or those that make the inter 
mediate stops. In other words, there seem 
to be very few through flights. 

Have heard rumors that the landing fees 
at the O'Hare Airport are higher than those 
at Midway which does not encourage the 
airlines to make use of the O'Hare field 
It would be interesting to know whethe 
this is an actual fact. 

We north siders, I am sure, would back 
any effort that was made to expand the 
plane service from O’Hare Airport 

LAWRENCE J. Smitrn, Director of Research 

Bell & Gossett Co., Morton Grove, Ill 

(Landing fees at Midway are less than 
those at O'Hare because operating agrec 
ments signed by the airlines for O'Hare 
service reflect the rise in costs over the period 
when long-term agreements were signed fo 
Midway service. Airlines also must share on 
a pro-rata basis any annual deficit at O’ Hare 
so it is to the industry’s advantage to in 
crease flight volume as an important means 
of reducing that deficit —Ep.) 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


When the pilot swings the lever from 
idle to emergency thrust—or back 
again—things must happen fast in 
the big jets. 

But not too fast! 

For, pouring it on, or cutting back 
faster than the engine can take it, 
spells disaster. The penalties are 
ruinous over-temperatures, Compres- 
sor stall or flame-out. 

When the pilot orders a change 
in thrust, the Bendix* fuel metering 


Bendix prveaeost South Bend, IND. 


and engine control system takes over. 
Fuel feed is automatically computed 
and scheduled. Geometric controls 
such as exhaust nozzle area and inlet 
vane angles are set. Automatically 
and instantly, engine response is 
crowded to the limit—but not 
beyond! 

Matched sets of Bendix com- 
ponents—pressure and temperature 
sensors, electronic amplifiers, fuel 
metering units and engine control 


actuators—work together as a system. 
spanning the length and girth of 
the engine. 

Bendix components, designed and 
engineered together, invariably give 
more efficient performance than any 
arbitrarily assembled system. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
Then 
we suggest you think of Bendix and 
the Bendix Products Division 


TRADEMARK 


plete and integrated system 


“Condi” 
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New Fairchild F-27 


Ie ST Produ ts 


The Fi 
Viade 


with Aluminum 


are made with Be: 
REYNOLDS @&3 ALUMINUM s 


© FEYNOLDS metas COMPANY 


... Short-haul money-maker 


Here is a propjet aircraft tailored to make 
short and medium range passenger hauls profit- 
able. Powered by two Rolls Royce Model 506 
Mark 511 Dart propjet engines that develop 
1600 horsepower each, Fairchild’s F-27 cruises 
at 280 mph over a range of 2250 miles. 

An ideal transport for local service carriers, 
trunk line carriers, and executive operators 
... Fairchild’s rugged F-27 will carry 40 pas- 
sengers, in pressurized comfort, in and out of 
comparatively small airports. 

Strong, lightweight aluminum mill products 
from Reynolds are used extensively in the F-27 
by the Fairchild Engine and Airplane Corpora- 
tion, Hagerstown, Maryland. 

You'll find Reynolds Aluminum in just about 


every leading aircraft for several reasons: First, 
the consistently high quality standards met by 
Reynolds products. Second, Reynolds unusually 
large, integrated facilities. Third, the outstand- 
ing technical services that Reynolds offers. 

For details on how Reynolds Aluminum 
can serve you—and for a complete index of 
Reynolds technical handbooks and films— 
write to Reynolds Metals Company, PO. Box 
1800-TJ, Louisville 1, Kentucky. 


For below mill quantities of AND sections and 
other aircraft shapes, contact our specialty 
aircraft extrusion distributor, Pioneer Alumi- 
num, Inc., 5251 West Imperial Highway, Los 
Angeles 45, Calif., Telephone: Oregon 8-7621. 


Watch Reynolds All-Family Television Program “DISNEYLAND”, ABC-TV. 








REYNOLDS 9% ALUMINUM 





